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In  acute  cystitis; 
effective  antibacterial  action 


in  double  strength 
form  for  added  convenience 
and  economy 


B.I.D.  dosage  improves  compliance 

Several  studies  have  shown  that  the  simpler  the  dosage  regimen,  the  greater  the 
patient  compliance.1'2  Gantanol  (sulfamethoxazole)  provides 
the  convenience  of  simple  b.i.d.  dosage — and  now  double  strength  Gantanol  DS 
tablets  give  your  patients  with  acute  cystitis  the  added  convenience  of 
taking  only  two  tablets  a day.  , 

24-hour  action  against  bacterial  buildup 

Lack  of  voiding  during  the  hours  of  sleep  permits  bacterial  multiplication  in  the 
bladder.3  The  slower  excretion  rate  of  Gantanol  relative  to  short-acting 
sulfonamides  allows  for  the  maintenance  of  therapeutic 
blood  levels  on  b.i.d.  dosage,  thus  assuring  24-hour  antibacterial  activity 
and  inhibiting  nighttime  bacterial  buildup. 

In  a clinical  study  testing  the  efficacy  of  Gantanol  b.i.d.  against  organisms  most 
commonly  responsible  for  acute  cystitis,  including 
E.  coli,  81%  of  406  patients  tested  achieved  zero  colonies/ml  urine,  83%  less 
than  1,000/ml  and  88%  less  than  10,000/ml.4 

Double  Strength  tablets 

Gantanol  DS  tablets  offer  added  convenience  and  economy  for  your  patients 
with  acute,  nonobstructed  cystitis.  The  simplified 
dosage  regimen  encourages  patient  compliance:  2 tablets  (1  Gm  each)  STAT — 
then  1 tablet  b.i.d.  for  10  to  14  days. 

Gantanol  is  contraindicated  during  pregnancy,  the  nursing  period, 
and  in  infants  under  2 months.  During  therapy,  caution  patients  to  maintain 
adequate  fluid  intake;  perform  frequent  CBC’s  and  urinalyses  with 
careful  microscopic  examination. 


References:  1.  Gatley  MS:  J R Coll  Gen  Pract  1 6:39-44,  July  1968.  2.  Eklund  LH,  Wessling  A:  Clin  Ther 
1 :81-89,  Jan  1977.  3.  Holloway  WJ:  Consultant  17 : 162-1 73,  July  1976.  4.  Data  on  file,  Hoffmann-La  Roche 

Inc.,  Nutley,  New  Jersey  07110. 


2 tablets  5TFIT,  then  only  I tablet  BID. 

Gantanol  DS 

sulfamethoxazoleRoche 

Double  Strength  Tablets 


Please  see  brief  summary  of  complete  product  information  on  following  page. 


GantanolDS 

sulfamethoxazolG  Roche 


Double  Strength  Tablets 


Before  prescribing,  please  consult  complete  product 
information,  a summary  of  which  follows: 

Indications:  Acute,  recurrent  or  chronic  urinary  tract 
infections  (primarily  pyelonephritis,  pyelitis  and  cys- 
titis) due  to  susceptible  organisms  (usually  £.  coli, 
Klebsiella-Aerobacter,  staphylococcus,  Proteus 
mirabilis  and,  less  frequently,  Proteus  vulgaris),  in  the 
absence  of  obstructive  uropathy  or  foreign  bodies. 

Note:  Carefully  coordinate  in  vitro  sulfonamide  sensitiv- 
ity tests  with  bacteriologic  and  clinical  response;  add 
aminobenzoic  acid  to  follow-up  culture  media.  The  in- 
creasing frequency  of  resistant  organisms  limits  the 
usefulness  of  antibacterials  including  sulfonamides, 
especially  in  chronic  or  recurrent  urinary  tract  infec- 
tions. Measure  sulfonamide  blood  levels  as  variations 
may  occur;  20  mg/100  ml  should  be  maximum 
total  level. 

Contraindications:  Sulfonamide  hypersensitivity; 
pregnancy  at  term  and  during  nursing  period;  infants 
less  than  two  months  of  age. 

Warnings:  Safety  during  pregnancy  has  not  been  es- 
tablished. Sulfonamides  should  not  be  used  for 
group  A beta-hemolytic  streptococcal  infections  and 
will  not  eradicate  or  prevent  sequelae  (rheumatic 
fever,  glomerulonephritis)  of  such  infections.  Deaths 
from  hypersensitivity  reactions,  agranulocytosis, 
aplastic  anemia  and  other  blood  dyscrasias  have  been 
reported  and  early  clinical  signs  (sore  throat,  fever, 
pallor,  purpura  or  jaundice)  may  indicate  serious 
blood  disorders.  Frequent  CBC  and  urinalysis  with 
microscopic  examination  are  recommended  during 
sulfonamide  therapy.  Insufficient  data  on  children 
under  six  with  chronic  renal  disease. 

Precautions:  Use  cautiously  in  patients  with  im- 
paired renal  or  hepatic  function,  severe  allergy, 
bronchial  asthma;  in  glucose-6-phosphate  dehydro- 
genase-deficient individuals  in  whom  dose-related 
hemolysis  may  occur.  Maintain  adequate  fluid  intake 
to  prevent  crystalluria  and  stone  formation. 

Adverse  Reactions:  Blood  dyscrasias  (agranulo- 
cytosis, aplastic  anemia,  thrombocytopenia, 
leukopenia,  hemolytic  anemia,  purpura,  hypopro- 
thrombinemia  and  methemoglobinemia);  allergic 
reactions  (erythema  multiforme,  skin  eruptions, 
epidermal  necrolysis,  urticaria,  serum  sickness, 
pruritus,  exfoliative  dermatitis,  anaphylactoid  reac- 
tions, periorbital  edema,  conjunctival  and  scleral 
injection,  photosensitization,  arthralgia  and  allergic 
myocarditis);  gastrointestinal  reactions  (nausea, 
emesis,  abdominal  pains,  hepatitis,  diarrhea, 
anorexia,  pancreatitis  and  stomatitis);  CNS  reactions 
(headache,  peripheral  neuritis,  mental  depression, 
convulsions,  ataxia,  hallucinations,  tinnitus,  vertigo 
and  insomnia);  miscellaneous  reactions  (drug  fever, 
chills,  toxic  nephrosis  with  oliguria  and  anuria,  periar- 
teritis nodosa  and  L.E.  phenomenon).  Due  to  certain 
chemical  similarities  with  some  goitrogens,  diuretics 
(acetazolamide,  thiazides)  and  oral  hypoglycemic 
agents,  sulfonamides  have  caused  rare  instances  of 
goiter  production,  diuresis  and  hypoglycemia  as  well 
as  thyroid  malignancies  in  rats  following  long-term 
administration.  Cross-sensitivity  with  these  agents 
may  exist. 

Dosage:  Systemic  sulfonamides  are  contraindicated 
in  infants  under  2 months  of  age  (except  adjunc- 
tively  with  pyrimethamine  in  congenital  toxo- 
plasmosis). Usual  adult  dosage  2 Gm  (2  DStabs  or 
4 tabs  or  4 teasp.)  initially,  then  1 Gm  b.i.d.  or  t.i.d. 
depending  on  severity  of  infection. 

Usual  child's  dosage:  0.5  Gm  (1  tab  or  teasp.)  /20  lbs 
of  body  weight  initially,  than  0.25  Gm/20  lbs  b.i.d 
Maximum  dose  should  not  exceed  75  mg/kg/24  hrs. 
Supplied:  DS  (double  strength)  Tablets,  1 Gm  sul- 
famethoxazole; Tablets,  0.5  Gm  sulfamethoxazole; 
Suspension,  0.5  Gm  sulfamethoxazole/teaspoonful. 
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ipsule  contains  50  mg.  of  Dyrenium"  (brand  of 
ene)  and  25  mg  of  hydrochlorothiazide. 

lakes  Sense  in 
ypertension 


Before  prescribing,  see  complete  prescribing  informa- 
tion in  SK&F  Co.  literature  or  PDR  A brief  summary 
follows: 


Warning 

This  drug  is  not  Indicated  for  initial  therapy  of  edema 
or  hypertension  Edema  or  hypertension  requires 
therapy  titrated  to  the  individual  If  this  combination 
represents  the  dosage  so  determined,  its  use  may 
be  more  convenient  in  patient  management.  Treat- 
ment of  hypertension  and  edema  is  not  static,  but 
must  be  reevaluated  as  conditions  in  each  patient 
warrant 


Contraindications:  Further  use  in  anuria,  progressive 
renal  or  hepatic  dysfunction,  hyperkalemia  Pre-existing 
elevated  serum  potassium  Hypersensitivity  to  either 
component  or  other  sulfonamide-derived  drugs 
Warnings:  Do  not  use  potassium  supplements,  dietary 
or  otherwise,  unless  hypokalemia  develops  or  dietary 
intake  of  potassium  is  markedly  impaired.  If  supple- 
mentary potassium  is  needed,  potassium  tablets  should 
not  be  used  Hyperkalemia  can  occur,  and  has  been 
associated  with  cardiac  irregularities.  It  is  more  likely  in 
the  severely  ill,  with  urine  volume  lessthan  one  liter/day, 
the  elderly  and  diabetics  with  suspected  or  confirmed 
renal  insufficiency  Periodically,  serum  K+  levels  should 
be  determined  If  hyperkalemia  develops,  substitute  a 
thiazide  alone,  restrict  K+  intake  Associated  widened 
QRS  complex  or  arrhythmia  requires  prompt  additional 
therapy.  Thiazides  cross  the  placental  barrier  and  appear 
in  cord  blood.  Use  in  pregnancy  requires  weighing 
anticipated  benefits  against  possible  hazards,  including 
fetal  or  neonatal  jaundice,  thrombocytopenia,  other 
adverse  reactions  seen  in  adults  Thiazides  appear  and 
triamterene  may  appear  in  breast  milk.  If  their  use  is 
essential,  the  patient  should  stop  nursing.  Adequate 
information  on  use  in  children  is  not  available 
Precautions:  Do  periodic  serum  electrolyte  determina- 
tions (particularly  important  in  patients  vomiting  exces- 
sively or  receiving  parenteral  fluids)  Periodic  BUN  and 
serum  creatinine  determinations  should  be  made, 
especially  in  the  elderly,  diabetics  or  those  with  sus- 
pected or  confirmed  renal  insufficiency.  Watch  for  signs 
of  impending  coma  in  severe  liver  disease.  If  spiro- 
nolactone is  used  concomitantly,  determine  serum  K + 
frequently;  both  can  cause  K+  retention  and  elevated 
serum  K + , Two  deaths  have  been  reported  with  such 
concomitant  therapy  (in  one,  recommended  dosage  was 
exceeded,  in  the  other  serum  electrolytes  were  not 
properly  monitored).  Observe  regularly  for  possible 
blood  dyscrasias,  liver  damage,  other  idiosyncratic 
reactions  Blood  dyscrasias  have  been  reported  in 
patients  receiving  triamterene,  and  leukopenia,  throm- 
bocytopenia, agranulocytosis,  and  aplastic  anemia  have 
been  reported  with  thiazides.  Triamterene  is  a weak  folic 
acid  antagonist.  Do  periodic  blood  studies  in  cirrhotics 
with  splenomegaly  Antihypertensive  effect  may  be 
enhanced  in  post-sympathectomy  patients.  Use  cau- 
tiously in  surgical  patients  The  following  may  occur 
transient  elevated  BUN  or  creatinine  or  both,  hyper- 
glycemia and  glycosuria  (diabetic  insulin  requirements 
may  be  altered),  hyperuricemia  and  gout,  digitalis 
intoxication  (in  hypokalemia),  decreasing  alkali  reserve 
with  possible  metabolic  acidosis  Dyazide  interferes 
with  fluorescent  measurement  of  quinidine 
Adverse  Reactions:  Muscle  cramps,  weakness,  dizzi- 
ness, headache,  dry  mouth;  anaphylaxis,  rash,  urticaria, 
photosensitivity  purpura,  other  dermatological  condi- 
tions; nausea  and  vomiting,  diarrhea,  constipation,  other 
gastrointestinal  disturbances.  Necrotizing  vasculitis, 
paresthesias,  icterus,  pancreatitis,  xanthopsia  and,  rarely, 
allergic  pneumonitis  have  occurred  with  thiazides  alone. 
Supplied:  Bottles  of  100  and  1000  capsules,  Single  Unit 
Packages  of  100  (intended  for  institutional  use  only) 
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Plastic  Surgery 

Richard  L.  Dakin,  Greenbrae,  Ca 
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Psychiatry 

Carl  Eisdorfer,  Seattle,  Wa 
Leon  J.  Epstein,  San  Francisco,  Ca 
Alan  I.  Levenson,  Tucson,  Az 
Helen  Tausend,  Los  Angeles,  Ca 


Public  Health 

J.  M.  Stubblebine,  Greenbrae,  Ca 
Irma  M.  West,  Sacramento,  Ca 


Radiology 

H.  Joachim  Burhenne,  Vancouver,  BC 
Robert  B;  Engle,  Laguna  Beach,  Ca 
Melvin  M.  Figley,  Seattle,  Wa 


Urology 

Thomas  F.  Conroy,  San  Mateo,  Ca 


Consultant  in  Medical  Services 
and  Health  Care 

Paul  J.  Sanazaro,  San  Francisco,  Ca 


Contributions  of  Scientific  and  Original  Articles 

Responsibilities  for  Statements  and  Conclusions  in  Origi- 
nal Articles — Authors  are  responsible  for  all  statements, 
conclusions  and  methods  of  presenting  their  subjects.  These 
may  or  may  not  be  in  harmony  with  the  views  of  the 
editorial  staff.  It  is  aimed  to  permit  authors  to  have  as 
wide  latitude  as  the  general  policy  of  the  journal  and  the 
demands  on  its  space  may  permit.  The  right  to  reduce, 
revise  or  reject  any  manuscript  is  always  reserved. 

Exclusive  Publication — Articles  are  accepted  for  publi- 
cation on  condition  that  they  are  contributed  solely  to  this 
journal.  Ordinarily  contributors  will  be  notified  within  60 
days  if  a manuscript  is  accepted  for  publication.  Every 
effort  will  be  made  to  return  unused  manuscripts. 

Length  of  Articles — Ordinarily  articles  should  not  ex- 
ceed 3,000  words  (approximately  five  printed  pages).  Under 
exceptional  circumstances  only  will  articles  of  over  4,000 
words  be  published. 

Manuscripts — Manuscripts  should  be  typewritten  and 
double  spaced,  and  the  original  typescript  plus  one  copy 
should  be  submitted. 

Illustrations — Ordinarily  publication  of  two  or  three  il- 
lustrations accompanying  an  article  will  be  paid  for  by 
The  Western  Journal  of  Medicine.  Any  number  beyond 
this  may  have  to  be  paid  for  by  the  author. 

References — References  should  conform  to  the  following 
order:  name  of  author,  title  of  article,  name  of  periodical, 
and  volume  with  inclusive  pages,  month  and  year — i.e. : 
Lee  GS:  The  heart  rhythm  following  therapy  with  digi- 
talis— In  theory  and  practice.  Arch  Int  Med  44:554-562, 
Dec  1942.  They  should  be  listed  in  the  order  in  which 
they  are  cited  in  the  text,  numbered  in  sequence  and 
punctuated  as  above. 

Reprints — Reprints  must  be  paid  for  by  the  author  at 
established  standard  rates. 
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THE  WESTERN  JOURNAL  OF  MEDICINE 


A REMARKADLE  INSTRUMENT 
FOR  THE  MEDICAL 
PRO 


Another  doctor  finds  his  HP-01 
invaluable  to  “time  the  rate  of 
administration  of  cardiotonic  and 
vasoactive  medications  given  to 
critical  patients  in  the  Emergency 
Department!’ 

John  F.  Davison,  M.D. 

Miami,  FL. 

Truly,  with  the  HP-01,  you  have 
a professional  instrument  capable  of 
meeting  a broad  spectrum  of  your 
professional  needs.  It  can  handle 
everything  from  basic  math  to 
calculating  metric  conversions. 

It  can  remind  you  of  an  important 
call  up  to  100  hours  in  the  future. 
And  then  tell  you  the  number  to  call. 

It  can  compute  how  much  interest 
your  money  will  earn  in  a 7-1/2% 
savings  account  versus  a 6%  tax- 
exempt  bond.  Or  convert  dollars  to 
Deutsche  marks— and  Deutsche 
marks  to  yen. 

In  short,  the  professional  applica- 
tions are  virtually  unlimited. 

AND  FOR  PLAY. 

The  HP-01  was  not  designed  for 
business  alone.  It’s  meant  to  be 
thoroughly  enjoyed. 

So  take  it  along  to  a road  rally  and 
clock  precise  time  splits  of  the 
front  runners.  Take  it  sailing  and  use 


“I  use  it  for  calculating  drug  dosages 
and  timing  cardiac  arrests  where 
elapsed  time  is  critical.  It’s  always 
with  me!’  Paul  Hickey,  M.D. 

Cambridge,  Mass. 


HP-01.  A PERSONAL 
INFORMATION  SYSTEM. 

Here  is  perhaps  the  first  wrist 
instrument  that  can  become  a profes- 
sional instrument.  The  remarkable 
HP-01. 

The  HP-01  alone  gives  you  the 
ability  to  interact  various  data:  time, 
date,  alarm/timer,  stopwatch, 
calculator  and  storage  memory. 

How  you  use  the  HP-01  is  limited 
only  by  your  needs.  And  your 
imagination.  The  longer  you  own  one, 
the  more  uses  and  applications 
you  can  expect  to  discover. 


USE  IT  FOR  WORK. 

It  is  not  surprising  that  many 
medical  professionals  have  found  a 
number  of  vital  applications  for 
their  HP-01’s: 

“I  use  it  to  calibrate  my  pulmonary 
function  equipment  because  of  its 
accuracy  to  a hundredth  of  a second!’ 
Ernest  E.  Musgrave,  M.D.,  M.I.H 
Paintsville,  KY. 


it  to  plot  your 
course.  When  jogging, 
use  it  to  pace  yourself  and  clock 
your  time  for  a mile.  Or  use  it  to 
calculate  your  biorhythms  before 
today’s  tennis  match. 

IT’S  LIKE  NOTHING 
YOU’VE  EXPERIENCED. 

As  you  can  see,  the  possible 
applications  are  virtually  unlimited. 
That  is  why  you  should  experience 
this  remarkable  instrument  yourself. 
Visit  your  local  dealer  and  ask  for 
a demonstration.  (For  the  address, 
CALL  TOLL-FREE  800-648-4711.  IN 
NEVADA,  800-992-5710.)  Then 
you,  too,  may  well  agree  with  the 
words  of  one  of  your  colleagues, 
“It’s  a beautiful  instrument’.’ 


HEWLETT  ^ PACKARD 

Dept.  663 B.  1000  N.E.  Circle  Blvd.  Corvallis,  OR  97330 


The  HP-01  is  now  available  in  gold-filled  case, 
stainless  steel,  or  polished  steel  with  matching 
bracelet  or  leather  straps  Priced  From  $650* 
‘Suggested  retail  price  excluding  applicable 
state  and  local  taxes — Continental  U S A..  Alaska 
& Hawaii.  616/65 


Neosporin 

Ointment 


Neomycin 

Staphylococcus 

Haemophilus 

Klebsiella 

Aerobader 

Escherichia 

Proteus 

Corynebacterium 

Streptococcus 

Pneumococcus 


(Polymyxin  B- Bacitracin-Neomycin) 


This  potent  broad-spectrum  antibacterial 
provides  overlapping  action  to  help  combat 
infection  caused  by  common  susceptible  pathogens 
(including  staph  and  strep).  The  petrolatum  base 
is  gently  occlusive,  protective  and 
enhances  spreading. 


Staphylococcus 

Corynebacterium 

Streptococcus 

Pneumococcus 


Pseudotnonas 

Haemophilus 

Klebsiella 

Aerobader 

Eschenchia 


Burroughs  Wellcome  Co. 

Research  Triangle  Park 
North  Carolina  27709 


In  vitro  overlapping  antibacterial  action  of 
Neosporin*  Ointment  (polymyxin  B-bacitradn-neomycin). 


Ointment 

(Polymyxin  B- Bacitracin-Neomycin) 


Each  gram  contains  Aerosponn"  brand  Polymyxin  B 
Sulfate  5,000  units;  zinc  bacitracin  400  units;  neomycin 
sulfate  5 mg  (equivalent  to  3.5  mg  neomycin  base); 
special  white  petrolatum  qs;  in  tubes  of  1 oz  and  1/2  oz 
and  1/32  oz  (approx.)  foil  packets. 

WARNING:  Because  of  the  potential  hazard  of  nephro- 
toxicity and  ototoxicity  due  to  neomycin,  care  should  be 
exercised  when  using  this  product  in  treating  extensive 
burns,  trophic  ulceration  and  other  extensive  conditions 
where  absorption  of  neomycin  is  possible.  In  burns 
where  more  than  20  percent  of  the  body  surface  is 


affected,  especially  if  the  patient  has  impaired  renal 
function  or  is  receiving  other  aminoglycoside  anti- 
biotics concurrently,  not  more  than  one  application  a 
day  is  recommended. 

When  using  neomycin-containing  products  to  control 
secondary  infection  in  the  chronic  dermatoses, 
it  should  be  borne  in  mind  that  the  skin  is 
more  liable  to  become  sensitized  to  many  substances, 
including  neomycin  The  manifestation  of  sensitization  to 
neomycin  is  usually  a low  grade  reddening  with  swelling, 
dry  scaling  and  itching,  it  may  be  manifest  simply  as 
failure  to  heal  During  long-term  use  of  neomycin- 
containing  products,  periodic  examination  for  such 
signs  is  advisable  and  the  patient  should  be  told  to 
discontinue  the  product  if  they  are  observed.  These 
symptoms  regress  quickly  on  withdrawing  the  medica- 
tion. Neomycin-containing  applications  should  be 
avoided  for  that  patient  thereafter. 


PRECAUTIONS:  As  with  other  antibacterial  preparations, 
prolonged  use  may  result  in  overgrowth  of  nonsus- 
ceptible  organisms,  including  fungi.  Appropriate  measures 
should  be  taken  if  this  occurs. 

ADVERSE  REACTIONS:  Neomycin  is  a not  uncommon 
cutaneous  sensitizer  Articles  in  the  current  literature 
indicate  an  increase  in  the  prevalence  of  persons 
allergic  to  neomycin.  Ototoxicity  and  nephrotoxicity 
have  been  reported  (see  Warning  section). 

Complete  literature  available  on  request  from  Profes- 
sional Services  Dept  PML. 


Time  is  the  test  of  all  things 


BRIEF  SUMMARY 


Indications:  Oral  potassium  therapy  for  the  prevention  and  treatment  of 
hypokalemia  which  may  occur  secondary  to  diuretic  or  corticosteroid 
administration.  May  be  used  in  the  treatment  of  cardiac  arrhythmias  due 
to  digitalis  intoxication. 

Contraindications  Severe  renal  impairment  with  oliguria  or  azotemia, 
untreated  Addison’s  disease,  adynamia  episodica  hereditaria,  acute 
dehydration,  heat  cramps  and  hyperkalemia  from  any  cause. 
Precautions:  Potassium  intoxication  by  oral  administration 
rarely  occurs  in  patients  with  normal  kidney  function,  however, 
potassium  supplements  must  be  administered  with  caution, 
since  the  amount  of  the  deficiency  or  daily  dosage  is  not 
accurately  known.  Frequent  checks  of  the  clinical  status  of 
the  patient,  and  periodic  ECG  and/or  serum  potassium 
levels  should  be  made.  High  serum  concentrations  of 
potassium  ion  may  cause  death  through  cardiac 
depression,  arrhythmias  or  arrest.  This  drug  should 
be  used  with  caution  in  the  presence  of  cardiac 
disease. 

In  hypokalemic  states,  especially  in  pa- 
tients on  a low-salt  diet,  hypochloremic 
alkalosis  is  a possibility  that  may  require 
chloride  as  well  as  potassium 
supplementation. 

Adverse  Reactions:  Nausea,  vomiting, 
diarrhea,  and  abdominal  discomfort 
have  been  reported.  The  most  se- 
vere adverse  effect  is  hyper- 
kalemia. 

Overdosage:  Potassium  intoxica- 
tion may  result  from  overdosage 
of  potassium  or  from  therapeutic 
dosage  in  conditions  stated  under 
“Contraindications”.  Hyperkale- 
mia, when  detected,  must  be 
treated  immediately  because  le- 
thal levels  can  be  reached  in  a few 
hours. 


Kaon  Elixir 

(potassium  qluconate) 

1 ^ 20  mEq  per  15  ml 


WARREN-TEED 

LABORATORIES,  INC. 

DIVISION  OFAORIA  LABORATORIES  INC. 

COLUMBUS,  OHIO  43215 


Answer  calls  from 
worried  mothers  with 
The  Recommendables 


• TRIAMINIC®  SYRUP:  The  Orange  Medicine”  for 
stuffed  and  runny  noses.  Nonalcoholic. 

• TRIAMINIC®  EXPECTORANT:  For  unproductive 
coughs  and  stuffed,  runny  noses. 

• TRIAMINICOL®  COUGH  SYRUP:  For  coughs 
requiring  an  antitussive  and  for  relief  of  stuffed, 
runny  noses.  Nonnarcotic;  nonalcoholic. 

• DORCOL®  PEDIATRIC  COUGH  SYRUP: 

Full-teaspoon  pediatric  dosage  for  cough  and  nasal 
congestion,  without  narcotics  or  antihistamines. 

The  Recommendables™  line  does  not  contain  FD&C 
yellow  #5  (tartrazine  dye). 

No  Rx  needed—  economical  for  mother;  timesaving  for  you. 


Dor/ev 

LABORATORIES  * 


Division  of  Sandoz,  Inc.  • LINCOLN,  NEBRASKA  68501 
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publication  is 

available  in 

microform 


Please  send  me  additional  information. 

Name  

Institution 

Street 

City 

State Zip  


University  Microfilms 
International 

300  North  Zeeb  Road 
Dept.  P.R. 

Ann  Arbor,  Ml  48106 
U.S.A. 

18  Bedford  Row 
Dept.  P.R. 

London,  WC1R4EJ 
England 


Bank  of  America’s  Professional  Practice 
Management  (PPM)  is  a computerized  billing 
service  for  physicians  that  compiles,  processes, 
stuffs  and  mails  your  statements  in  a fraction 
of  the  time  it  now  takes  you. 

PPM  also  automatically  prepares  insurance 
forms.  In  addition,  remittances  from  patients 
and/or  insurance  companies  may  be  mailed 
directly  to  you  or  credited  automatically  to 
your  bank  account. 

And  PPM  can  give  you  daily  reports  listing 
the  status  of  all  accounts,  while  providing  you 
with  automatic  bookkeeping,  posting,  state- 
ment preparation  and  remittance  handling. 

What’s  more,  PPM  presents  you  with  a 
complete  financial  picture  of  your  practice  by 
reporting  the  number  and  types  of  patients 
treated,  kinds  of  treatment  and  cost  efficiency 
of  the  procedures.  So  you  can  make  more 
accurate  decisions  about  the  future  direction 
and  profitability  of  your  practice. 


Find  out  more  about  how  PPM  can  be 
tailored  to  fit  your  special  needs  and  how  you’ 
never  have  to  be  bothered  by 
billing  again. 

BANKof  AMERICA 


m 


Business  Services 


I 1 

For  more  information  about  Bank  of  America’s 
Professional  Practice  Management,  call 
Ed  Russo  (213)  997-4697  or  Fred  Von  Flusen 
(415)  622-3360.  Or  mail  this  coupon  to  Busi- 
ness Services  Marketing  #3127, 1407  Market 
Street,  San  Francisco,  California  94103. 
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A New  Vision 
of  Catapres 

(clonidine  HCI) 


The  first  20  days 


Catapres  lowers  blood  pressure  promptly. 
No  contraindications. 


Some  patients  may  have  dry  mouth,  drowsiness, 
and  sedation.  Tell  them  that  these  tend  to  diminish 
with  continued  use. 


• Giving  the  larger  part  of  the  divided  dose  at 
bedtime  can  help  alleviate  drowsiness  and  sed 


The  next  20  years 


* 


Lowered  blood  pressure. 

Little  impotence,  depression  or  postural  hyp 
No  fatal  hepatotoxicity  in  over  a decade 
worldwide  use.  j 

Broad  therapeutic  dosage  range  to  keepstep  With 
changing  dosage  needs  over  the  y 


■Tolerance  may  develop  in  some  patients, 
necessitating  a reevaluation  of  therapy. 


For  full  details  on  adverse  reactions,  warning^  and 


precautions,  see  brief  summary  of  the  prescribing 
information  on  last  page  of  this  advertisement-  \ 


f il  ■ k« 


UdlaplGS  (clonidine  HCI) 

For  Step  2 in 
Hypertension 


HYPERTENSION 

A New  Vision 
of  Catapres 

(clonidine  HCI) 

Tablets  of  0.1  and  0.2  mg 


What  you  do  the  first  20  days 
Can  help  him  the  next  20  years 


Catapres& 

(clonidine  hydrochloride) 

Tablets  of  0.1  mg  and  0 2 mg 
Indication:  The  drug  Is  indicated  in  the  treatment  of 
hypertension.  As  an  antihypertensive  drug,  Catapres 
(clonidine  hydrochloride)  is  mild  to  moderate  in  potency. 
It  may  be  employed  in  a general  treatment  program 
with  a diuretic  and/or  other  antihypertensive  agents 
as  needed  for  proper  patient  response. 


Warnings:  Tolerance  may  develop  in  some  patients 
necessitating  a reevaluation  of  therapy 
Usage  in  Pregnancy:  In  view  of  embryotoxic  findings  in 
animals,  and  since  information  on  possible  adverse 
effects  in  pregnant  women  is  limited  to  uncontrolled 
clinical  data,  the  drug  is  not  recommended  in  women 
who  are  or  may  become  pregnant  unless  the  potential 
benefits  outweigh  the  potential  risk  to  mother  and  fetus. 
Usage  in  Children:  No  clinical  experience  is  available 
with  the  use  of  Catapres  (clonidine  hydrochloride)  in 
children. 

Precautions:  When  discontinuing  Catapres  (clonidine 
hydrochloride),  reduce  the  dose  gradually  over  2 to 

4 days  to  avoid  a possible  rapid  rise  in  blood  pressure 
and  associated  subjective  symptoms  such  as  nervous- 
ness, agitation,  and  headache.  Patients  should  be 
instructed  not  to  discontinue  therapy  without  consulting 
their  physician.  Rare  instances  of  hypertensive  encepha- 
lopathy and  death  have  been  recorded  after  cessation 

of  clonidine  hydrochloride  therapy  A causal  relation- 
ship has  not  been  established  in  these  cases.  It  has 
been  demonstrated  that  an  excessive  rise  in  blood  pres- 
sure, should  it  occur,  can  be  reversed  by  resumption 
of  clonidine  hydrochloride  therapy  or  by  intrave- 
nous phentolamine.  Patients  who  engage  in  poten- 
tially hazardous  activities,  such  as  operating  machinery 
or  driving,  should  be  advised  of  the  sedative  effect. 

This  drug  may  enhance  the  CNS-depressive  effects  of 
alcohol,  barbiturates  and  other  sedatives.  Like  any  other 
agent  lowering  blood  pressure,  clonidine  hydrochloride 
should  be  used  with  caution  in  patients  with  severe 
coronary  insufficiency,  recent  myocardial  infarction, 
cerebrovascular  disease  or  chronic  renal  failure. 

As  an  integral  part  of  their  overall  long-term  care, 
patients  treated  with  Catapres  (clonidine  hydrochloride) 
should  receive  periodic  eye  examinations.  While, 
except  for  some  dryness  of  the  eyes,  no  drug-related 
abnormal  ophthalmologic  findings  have  been  recorded 
with  Catapres  (clonidine  hydrochloride),  in  several 
studies  the  drug  produced  a dose-dependent  increase 
in  the  incidence  and  severity  of  spontaneously  occur- 
ring retinal  degeneration  in  albino  rats  treated  for 
6 months  or  longer. 

Adverse  Reactions:  The  most  common  reactions  are 
dry  mouth,  drowsiness  and  sedation.  Constipation, 
dizziness,  headache,  and  fatigue  have  been  reported. 
Generally  these  effects  tend  to  diminish  with  continued 
therapy.  The  following  reactions  have  been  associated 
with  the  drug,  some  of  them  rarely.  (In  some  instances 
an  exact  causal  relationship  has  not  been  established.) 
These  include:  Anorexia,  malaise,  nausea,  vomiting, 
parotid  pain,  mild  transient  abnormalities  in  liver  func- 
tion tests;  one  report  of  possible  drug-induced  hepa- 
titis without  icterus  and  hyperbilirubinemia  in  a patient 
receiving  clonidine  hydrochloride,  chlorthalidone,  and 
papaverine  hydrochloride.  Weight  gain,  transient  eleva- 
tion of  blood  glucose,  or  serum  creatine  phosphokinase 
congestive  heart  failure,  Raynaud's  phenomenon;  vivid 
dreams  or  nightmares,  insomnia,  other  behavioral 
changes,  nervousness,  restlessness,  anxiety  and  mental 
depression.  Also  rash,  angioneurotic  edema,  hives, 
urticaria,  thinning  of  the  hair,  pruritus  not  associated 
with  a rash,  impotence,  urinary  retention,  increased 
sensitivity  to  alcohol,  dryness,  itching  or  burning  of  the 
eyes,  dryness  of  the  nasal  mucosa,  pallor,  gyneco- 
mastia, weakly  positive  Coombs'  test,  asymptomatic 
electrocardiographic  abnormalities  manifested  as 
Wenckebach  period  or  ventricular  trigeminy. 
Overdosage:  Profound  hypotension,  weakness,  somno- 1 
lence,  diminished  or  absent  reflexes  and  vomiting  fol- 
lowed the  accidental  ingestion  of  Catapres  (clonidine 
hydrochloride)  by  several  children  from  19  months  to 

5 years  of  age.  Gastric  lavage  and  administration  of  an 
analeptic  and  vasopressor  led  to  complete  recovery 
within  24  hours  Tolazoline  in  intravenous  doses  of 

10  mg  at  30-mmute  intervals  usually  abolishes  all  ef- 
fects of  Catapres  (clonidine  hydrochloride)  overdosage. 
How  Supplied:  Catapres,  brand  of  clonidine  hydro- 
chloride, is  available  as  0.1  mg  (tan)  and  0.2  mg 
(orange)  oval,  single-scored  tablets  in  bottles  of  100 
and  1000. 

For  complete  details,  please  see  full  prescribing 
information. 

Under  license  from  Boehringer  Ingelheim  GmbH 


Boehrmger  Ingelheim  Ltd. 
Ridgefield,  CT  06877 


PROFESSIONALS 

PROTECTING 

PROFESSIONALS 


Physicians  and  Surgeons  Insurance  Exchange,  founded  on  the  phi- 
losophy of  Professionals  Protecting  Professionals,  takes  this  oppor- 
tunity to  introduce  the  growing  team  of  brokers. 

The  Exchange’s  statewide  broker  network  is  completely  in  tune  with 
the  unique  professional  liability  requirements  of  California’s  medical 
community. 

Ask  one  of  these  seasoned  professionals  to  show  you  a Physicians  and 
Surgeons  protection  program,  custom  tailored  to  your  needs. 

Call  for  further  information  today  . . . there’s  no  obligation. 


PHYSICIANS  & SURGEONS  INSURANCE  EXCHANGE  OF  CALIFORNIA 
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Alcoholism 

Earlier  Diagnosis  and  Definition  of  the  Problem 
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There  are  important  measurements  of  alcoholism  that  are  poorly  understood 
by  physicians.  Professional  attitudes  toward  alcoholic  patients  are  often  coun- 
terproductive. Americans  spend  about  $30  billion  on  alcohol  a year  and  most 
adults  drink  alcohol.  Even  though  traditional  criteria  allow  for  recognition  of 
the  disease,  diagnosis  is  often  made  late  in  the  natural  course,  when  inter- 
vention fails.  Alcoholism  is  a major  health  problem  and  accounts  for  10  per- 
cent of  total  health  care  costs.  Still,  this  country’s  10  million  adult  alcoholics 
come  from  a pool  of  heavy  drinkers  with  well  defined  demographic  char- 
acteristics. These  social,  cultural  and  familial  traits,  along  with  subtle  signs 
of  addiction,  allow  for  earlier  diagnosis.  Although  these  factors  alone  do  not 
establish  a diagnosis  of  alcoholism,  they  should  alert  a physician  that  sig- 
nificant disease  may  be  imminent.  Focus  must  be  directed  to  these  aspects 
of  alcoholism  if  containment  of  the  problem  is  expected. 


Although  the  medical  complications  of  alco- 
holism are  familiar  to  most  practicing  physicians, 
there  remain  aspects  of  the  disorder  that  are 
poorly  understood  by  the  profession.  This  under- 
standing is  critical  if  containment  is  a goal.  The 
prevalence  of  alcoholism,  its  influence  on  mor- 
tality rates  and  its  economic  impact  are  startling 
but  they  generate  little  medical  interest.  Despite 
the  development  of  diagnostic  criteria,  the  dis- 
order is  often  identified  late  in  the  natural  course 
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when  end-stage  disease  allows  little  therapeutic 
intervention.  Still  there  are  clues  to  the  earlier 
diagnosis  of  alcoholism  in  demographic  informa- 
tion, in  well-documented  social,  cultural  and 
familial  characteristics,  and  in  early  signs  of 
addiction.  Unfortunately  these  data  are  infre- 
quently utilized  and  reflect  physician  attitudes 
toward  alcoholism  that  are  often  counterpro- 
ductive. 

If  the  medical  profession  is  to  deal  with  al- 
coholism effectively  it  must  consider  the  diagnosis 
in  the  early  stages  of  habituation.  The  physician 
force  must  focus  on  earlier  clues.  It  must  search 
for  social,  familial  and  cultural  attitudes  that 
support  the  diagnosis,  and  ask  questions  which 
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will  uncover  the  early  historical  danger  signals 
of  alcoholism.  Finally,  a change  in  physician 
attitudes  toward  this  treatable  disease  is  required 
through  an  understanding  of  the  disorder  and 
avoidance  of  a pejorative  approach. 

Attitudes  Toward  Alcoholism 

Alcoholism  has  not  traditionally  been  a venera- 
ble disease  state.  In  the  second  edition  of  his 
Modern  Practice  of  Physic,  in  1762,  John  Ball 
summarized  alcohol-related  disorders  in  a single 
paragraph  from  a chapter  entitled,  “Of  Madness 
and  Melancholy.”1  More  than  100  years  later 
William  Osier  included  a short  discussion  on  al- 
coholism in  the  chapter  “Intoxications,  Sunstroke 
and  Obesity”  in  his  newly  published  Practice 
of  Medicine.2 

Riley  and  Marden  interviewed  a large  group 
of  general  practitioners  in  1945  to  find  that  while 
most  treated  alcoholic  patients,  almost  all  felt 
that  they  afforded  their  patients  little  more  than 
temporary  relief.3  Similar  attitudes  were  identified 
among  Jackson,  Mississippi,  physicians  several 
years  later.4  Typically,  these  physicians  regarded 
alcoholic  patients  as  “lacking  motivation  toward 
health,”  “unwilling  to  assume  responsibility”  and 
“depriving  other  patients  of  care  by  consuming 
therapist  time.” 

Professional  attitudes  have  changed  little  to  the 
present.  Recently  MacDonald  and  Patel,  in  re- 
viewing attitudes  in  Scottish  hospitals,  found  that 
among  all  of  the  organic  and  psychiatric  illness, 
physicians  least  liked  to  treat  alcoholism.5  This 
attitude  appears  to  be  well  established  early  in 
professional  life.  It  has  been  reported  that  grad- 
uating physicians  are  more  cynical  and  less  hu- 
manitarian than  when  they  entered  medical  school 
and  that,  among  first-year  and  second-year  medi- 
cal students,  interns  and  residents,  feelings  toward 
alcoholic  patients  deteriorate  directly  with  time/’’7 

Physician  attitudes  toward  alcoholics  have 
complicated  origins.  Notable  discussants  stress  the 
profession’s  innate  attitudes  of  independence, 
autonomy,  self-control  and  self-reliance,  reflec- 
tions of  middle  class  puritan  ethics,  to  explain 
intolerance  toward  management  of  alcoholic  pa- 
tients. Lisansky  points  to  both  conscious  and 
subconscious  concepts  which  act  as  deterrents 
to  physicians  in  their  therapeutic  attempts.8 
Among  them  he  includes:  lack  of  knowledge  about 
alcoholism;  confusion  with  its  “disease”  status; 
anger  at  the  alcoholic  who  is  felt  to  be  willful, 
uncooperative  and  unmodifiable;  bad  family  ex- 


periences with  alcoholics;  the  fear  of  losing  a 
patient  who  is  informed  of  his  alcoholic  status; 
and  misgivings  about  one’s  own  drinking  patterns. 

Robert  Sparks,  while  corroborating  Lisansky’s 
observations,  adds  lay  misconceptions  as  a force 
adversely  affecting  physician  attitudes;  that  is,  the 
belief  that  a single  factor  is  responsible  for  alco- 
holism; the  reluctance  to  admit  that  a close  friend 
or  relative  has  a drinking  problem;  one’s  own  ina- 
bility to  control  his  drinking;  the  stereotypic  alco- 
holic as  the  skid  row  resident;  the  persistent 
social  pressure  for  everyone  to  drink;  the  ever 
present  tendency  to  admire  the  person  who  can 
“hold  his  liquor”  and  who  is  the  “life  of  the 
party,”  and  the  constant  depiction  by  advertising 
media  of  alcohol  drinking  as  a sign  of  appropriate 
sophistication.9 

Lastly,  medical  school  curricula  have  devoted 
almost  no  time  to  alcoholism.  This  lack  of  focus 
on  the  problem  tacitly  condones  the  absence  of 
understanding,  interest  and  involvement  and  al- 
lows the  unknowledgeable  physician  to  be  a 
target  for  the  disease. 

Magnitude  of  the  Alcoholism  Problem 

Unfortunately,  alcoholism  represents  one  of 
the  nation’s  most  serious  public  health  problems. 
Alcohol  overuse  generates  cost  to  society  within 
several  contexts:  lost  production,  health  care, 
motor  vehicle  accidents,  fire,  crime,  and  certain 
social  programs  created  to  defend  against  alcohol 
abuse  (highway  safety,  fire  protection,  criminal 
justice  and  the  like).10 

In  1950  Americans  were  spending  $8  billion 
a year  on  alcohol.  Government  agencies  collected 
$3.2  billion  in  alcohol  taxes,  but  allocated  vir- 
tually nothing  to  anti-alcoholism  programs.11  By 
1976  some  $30  billion  was  spent  on  alcohol  and 
$9  billion  collected  in  taxes.11  Overall,  the  federal 
government  allocates  approximately  to  alcohol 
programs  for  every  dollar  it  receives  in  revenue. 
In  addition,  the  alcohol  industry  represents  a 
major  power  in  this  country’s  economic  structure. 
While  total  annual  subsidy  for  federal  alcohol 
program  spending  is  just  over  $300  million,  the 
same  amount  is  allocated  annually  by  the  liquor 
industry  for  advertising.  The  advertising  media 
have  been  very  successful  over  the  past  20  years. 
The  per  capita  consumption  of  beer  has  increased 
by  22  percent,  of  hard  liquor  by  56  percent  and 
of  wine  by  80  percent.11  A total  of  71  percent  of 
adult  Americans  drink  alcoholic  beverages,  the 
largest  percentage  ever.12  The  Second  Special 
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Report  to  Congress  on  Alcohol  and  Health 
showed  that  average  per  capita  annual  alcohol 
consumption  is  2.63  gallons  of  absolute  alcohol 
(2.16  gallons  of  wine,  2.60  gallons  of  distilled 
spirits  and  26.6  gallons  of  beer).13 

According  to  the  figures  developed  under  the 
auspices  of  the  National  Institute  on  Alcohol 
Abuse  and  Alcoholism,  the  total  cost  of  alcohol 
abuse  in  the  United  States  in  1971  was  approxi- 
mately $31.4  billion.  With  current  inflationary 
trends,  that  represents  a figure  of  $43.4  billion.10 
Health  care  costs  attributable  to  alcohol  overuse 
in  1971  were  estimated  at  approximately  10  per- 
cent of  total  health  care  costs.10  Of  these  expenses, 
most  are  allocated  to  direct  hospital  care.  The 
enormous  impact  of  alcoholism  is  reflected  in 
data  on  patients  admitted  to  hospital. 

Alcohol  abuse  is  an  important  reason  for  hospi- 
tal admission  and  a major  contributor  to  mor- 
tality in  our  hospitals.  A review  of  the  records 
of  200  most  recently  discharged  patients  from 
the  medical  service  of  the  Portland  Veterans  Ad- 
ministration and  University  Hospital  of  the  Uni- 
versity of  Oregon  Health  Sciences  Center  has 
shown  alcoholism  to  be  a definable  medical  prob- 
lem in  26  percent  and  20  percent  of  all  patients, 
respectively.  Of  these  cases  of  alcoholism,  75 
percent  fulfilled  classic  criteria  of  the  National 
Council  on  Alcoholism.  Of  the  alcoholic  patients 
in  the  review,  more  than  half  from  each  hospital 
had  been  admitted  as  a direct  result  of  alcohol 
abuse.  Further,  alcoholism  or  its  sequelae  com- 
plicated the  hospital  courses  in  almost  a third  of 
these  cases.  One  of  every  five  of  the  patients  died 
in  the  hospital.  Arrangements  for  follow-up  for 
alcoholism  were  made  for  only  5 percent  of  the 
survivors. 

Death  rates  from  alcohol  abuse  in  age  groups 
at  major  risk  are  more  than  twice  those  for  the 
general  population.  While  more  consistent  data 
have  been  recovered  from  studies  of  persons 
admitted  to  hospitals  for  alcohol  treatment,  two 
problems  inherent  in  these  studies  have  made 
them  inaccurate.  A large  segment  of  the  alcoholic 
population  is  not  included  and  the  sickest  patients 
are  preferentially  admitted  to  hospital.13  Still  in  a 
Swedish  study  where  all  persons  reported  for 
drinking  problems  were  included  whether  admitted 
to  hospital  or  not,  mortality  rates  were  20  percent 
higher  than  in  the  general  population  for  all  age 
groups.14 


Identifying  Heavy  Drinkers 

Roughly  10  million  adults  in  this  country  are 
alcoholic.15,10  Of  the  adult  population  who  con- 
sume alcohol,  about  18  percent  (20  percent  of 
men  and  8 percent  of  women)  drink  heavily; 
that  is,  almost  daily  and  in  sufficient  quantities 
to  be  intoxicated  several  times  a month.  It  is  from 
this  pool  of  heavy  drinkers  that  the  alcoholic 
population  emerges.16 

Because  the  alcoholic  population  evolves  from 
heavy  and  problem  drinkers,  identifying  charac- 
teristics of  these  groups  is  important.  Demo- 
graphic information  supplies  such  data.  Inhabi- 
tants of  the  South-Central  United  States  consume 
the  least  alcohol,  while  those  in  New  England  and 
the  Pacific  regions  consume  the  most.13  More 
than  70  percent  of  the  American  adult  population 
drink  alcohol,  and  progressively  younger  age 
groups  are  involved.  Between  71  and  92  percent 
of  high  school  youths  have  at  least  tried  alcohol 
and  14  percent  of  male  high  school  seniors  over- 
dose with  alcohol  at  least  once  a week.11,1718 
Young  men  (18  to  20  years  old  and  35  to  39 
years  old)  and  young  women  (21  to  29  years 
old  ) consume  the  highest  proportions  of  alcohol.13 
Alcohol  consumption  is  lowest  among  groups 
whose  cultural  demands  discourage  or  contraindi- 
cate alcohol  overuse.  For  example,  Jews  and 
Italian-Americans  are  at  small  risk,  while  Irish- 
Americans  and  American  Indians  are  at  great  risk. 
Although  religious  affiliation  no  longer  strongly 
influences  alcohol  consumption,  Catholics  and 
liberal  Protestants  average  highest  alcohol  intake 
and  conservative  Protestants  and  Jews  the  least. 
The  highest  percentage  of  abstainers  comes  from 
the  least  educated  groups  and  the  greatest  pro- 
portion of  heavy  drinkers  from  groups  with  grad- 
uate educations.  Likewise,  more  persons  from  low 
socioeconomic  status  are  abstainers,  and  drinking 
practices  increase  with  social  status.  Paradoxically, 
drinking  problems  seem  to  evolve  more  frequently 
per  person  at  risk  from  lower  socioeconomic 
populations.  Heavy  alcohol  consumption  is  great- 
est among  separated,  then  divorced  and  then 
single  persons,  and  least  among  married  persons. 
Farm  owners  have  the  lowest  number  of  alcohol 
problems  among  persons  with  occupations,  while 
professionals  and  businessmen  have  high  rates, 
and  semiprofessionals  the  highest.  Both  military 
officers  and  enlisted  men  drink  more  than  their 
civilian  peers.  Although  place  of  residence  plays 
a less  important  role  than  it  has  traditionally, 
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persons  in  urban  populations,  especially  those 
entering  from  rural  ureas,  are  heavier  drinkers. 
Contexts  of  drinking  may  also  represent  a risk 
factor.  Drinking  alone  and  drinking  in  bars  and 
taverns,  especially  alone,  result  in  heavier  drink- 
ing practices. 

If  these  demographic  data  are  compiled,  a 
stereotypic  person  at  high  risk  for  alcoholism 
emerges:  A young  man  or  woman  arising  out 
of  socioeconomic  depression,  educated,  profes- 
sional or  semiprofessional,  recently  separated,  who 
has  moved  from  rural  to  urban  residence  and  who 
is  an  Irish-American  Catholic  or  liberal  Prot- 
estant, and  who  is  in  the  military  service  and 
resides  on  the  east  or  west  coast.  Such  a person 
does  not  match  preconceptions  by  lay  persons  of 
the  average  alcoholic,  the  skid  row  resident. 

Social  attitudes  are  important  in  predisposition 
to  heavy  drinking  and  alcoholism,  and  many 
reflect  the  plentiful  use  of  denial.  Cahalan  found 
significant,  heavy  drinking  and  alcoholism  among 
persons  who  answered  favorably  questions  re- 
flecting the  social  utility  of  alcohol  drinking,  and 
who  enjoyed  “getting  drunk  once  in  a while,” 
and  who  felt  that  “drinking  is  not  harmful.”18 
Other  investigators  have  shown  that  heavy  drink- 
ers and  alcoholics  are,  in  general,  not  knowledge- 
able about  the  effects  of  alcohol  and  are  unwilling 
to  acknowledge  that  alcohol  is  a drug. 

Physicians,  unfortunately,  are  at  high  risk  for 
alcoholism.19-21  Blachly  reported  that  drugs  or 
alcohol  abuse  were  important  factors  in  40  percent 
of  violent  deaths  of  physicians  between  May 
1965  and  November  1967. 22  From  1961  through 
1972,  in  Oregon,  2.3  percent  of  physicians  were 
brought  before  disciplinary  boards  for  alcohol- 
ism.23 Glatt  reported  the  incidence  of  alcoholic 
cirrhosis  from  England’s  Registrar  General’s 
Office  in  physicians  to  be  3.5  times  that  in  the 
general  population.24  Between  3 and  4 percent 
of  alcoholic  patients  at  two  large  English  alcoholic 
units  were  physicians,  a rate  considerably  higher 
than  expected.25  Murray,  in  a review  of  data  from 
the  Scottish  hospitals  and  Research  Intelligence 
Unit,  reported  that  the  incidence  of  alcoholism 
for  which  hospital  admission  was  required  was 
2.7  times  higher  for  male  physicians  than  social 
and  economic  equals.20  In  addition,  alcoholism 
accounted  for  more  than  half  of  all  psychiatric 
hospital  admissions  for  physicians  between  ages 
45  and  54  during  the  ten-year  period  studied. 

The  characteristics  of  alcoholic  physicians  are 
interesting.  Bissel  and  Jones  recently  compiled 


data  on  98  recovered  alcoholic  physicians.27  Psy- 
chiatry was  the  only  specialty  that  had  a preva- 
lence greater  than  expected.  A larger  than  an- 
ticipated percentage  reported  high  standing  in 
medical  school  classes.  All  but  22  patients  had 
sought  professional  help,  yet  more  than  a third 
were  told  by  therapists  that  alcoholism  was  not 
the  problem.  The  social  and  professional  sequelae 
experienced  by  this  group  are  of  interest.  More 
than  half  reported  no  obvious  change  in  work 
status  or  only  admonishment  by  colleagues.  Some 
20  percent  were  warned  by  a medical  society  or 
a licensing  board,  and  a similar  number  lost 
hospital  privileges.  Only  10  percent  lost  their 
medical  licenses,  and  a third  were  not  sanctioned 
at  all. 

Finally,  the  question  of  the  role  of  hereditary 
and  genetic  risk  factors  for  alcoholism  has  been 
the  subject  of  continuing  debate  since  Ann  Roe’s 
report  in  1945. 28  In  that  study  she  maintained  that 
environmental  experience  was  the  only  appreci- 
able influence  on  the  development  of  alcoholism 
(the  nurture  hypothesis).  Her  conclusion  was 
based  on  the  fact  that  in  children  of  alcoholic 
parents,  removed  from  their  homes  at  early  ages, 
there  developed  no  appreciable  incidence  of  al- 
coholism in  adulthood.  However,  the  Danish- 
American  studies  by  Goodwin,  Guze  and  Wino- 
kun  showed  striking  genetic  predisposition.15’29 
Goodwin  designed  this  study  because  it  allowed 
utilization  of  a unique  Danish  record-keeping 
system  that  included  a known  pool  of  15,000 
adoptees,  separated  from  biologic  parents  and 
raised  by  nonrelatives.  In  all,  55  persons  were 
interviewed.  All  had  one  biologic  parent  who  had 
been  admitted  to  hospital  for  alcoholism  and  each 
had  been  removed  from  his  parents  during  the 
first  six  weeks  of  life  to  be  raised  by  nonrelatives. 
There  was  no  subsequent  contact  with  parents. 
Similarly,  an  age-matched  control  group  without 
alcohol  history  was  studied.  The  incidence  of  al- 
coholism in  the  offspring  with  an  alcoholic  parent 
was  four  times  that  in  the  other  group,  and  there 
was  no  evidence  of  underlying  psychiatric  dis- 
order. Subsequent  studies  showed  that  the  inci- 
dence of  alcoholism  was  just  as  great  whether 
raised  by  natural  parents  or  not,  as  long  as  there 
was  one  alcoholic  parent  (the  nature  hypothe- 
sis).30 

Last,  the  influence  of  familial  risk  factors  on 
alcoholism  has  been  strengthened  by  other  notable 
investigations.31;35  The  work  of  Amark  and  Win- 
okur  showed  increased  rates  of  alcoholism  among 
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first-degree  family  members  of  alcoholics.  The 
twin  studies  of  Kaij  showed  similar  patterns  of 
alcohol  consumption  between  alcoholic  twins  and 
their  siblings.  The  separation  studies  with  half 
siblings  of  alcoholics  of  Shuckit,  Goodwin  and 
Winokur  showed  a correlation  between  having 
an  alcoholic  biologic  parent  and  being  an  alco- 
holic. The  more  recent  observations  of  Winokur 
showed  that  alcoholism  occurs  statistically  more 
frequently  among  men  in  families  whose  women 
members  have  high  incidences  of  hereditary  re- 
current depression. 

Toward  the  Earlier  Diagnosis  of  Alcoholism 

In  1945  Jellinek  succeeded  in  developing  his- 
torical criteria  for  the  diagnosis  of  alcoholism.36 
Though  imperfect  and  based  on  a confusing  data 
base,  they  provided  a diagnostic  framework  not 
previously  available.  The  National  Council  on 
Alcoholism  recently  published  more  comprehen- 
sive and  accurately  derived  criteria  which  in- 
cluded three  diagnostic  levels:  classic,  providing 
definite  diagnosis;  probable,  suggesting  the  diag- 
nosis; and  potential,  allowing  for  it.37  They  were 
developed  from  physiologic,  clinical  and  behav- 
ioral characteristics  of  alcoholics.  In  addition, 
other  investigators  have  focused  on  early  clues, 
some  of  which  are  included  by  the  National 
Council.38-41  None  of  these  clues  makes  a diag- 
nosis of  alcoholism  certain.  Yet  each  is  a warn- 
ing sign — a danger  signal  that  alcoholism  may 
be  operative.  In  general  these  clues  are  historical, 
and  manifestations  of  four  conditions  of  alcohol 
addiction:  loss  of  control,  craving,  tolerance  and 
physical  dependence. 

Loss  of  control  reflects  one’s  inability  to  regu- 
late alcohol  intake.  It  may  not  be  detectable  in 
any  but  the  person’s  own  environment,  and  forces 
an  individual  to  seek  innovative  opportunities 
for  drinking;  only  some  of  which  may  be  inap- 
propriate. He  begins  to  drink  alcohol  in  the  same 
pattern  whether  it  is  a work  day,  weekend  or 
holiday.  The  more  advanced  the  stage,  the  more 
stereotypic  the  pattern.  Loss  of  control  over  con- 
sumption makes  automobile  accidents  more  likely, 
forces  the  person  to  change  employment  to  jobs 
that  make  drinking  easier  to  continue  and  makes 
him  repeatedly  attempt  abstinence. 

Craving  alcohol  reflects  the  subjective  compul- 
sion to  drink.  The  patient  understands  drink-seek- 
ing behavior  and  gives  priority  to  maintaining 
alcohol  intake.  He  begins  to  shift  from  one 
alcoholic  beverage  to  another.  Unpleasant  conse- 


quences with  spouse,  family  members  and  asso- 
ciates no  longer  prevent  drinking.  Frequently 
unexplained  changes  develop  in  these  relation- 
ships. Complaints  about  spouse,  family  and  asso- 
ciates emerge.  Medical  excuses  from  work  be- 
come frequent.  Activities  which  are  not  directly 
associated  with  drinking  are  no  longer  of  interest. 

Tolerance  allows  the  early  alcoholic  to  func- 
tion at  alcohol  levels  that  would  incapacitate 
nondrinkers.  It  represents  a relative  resistance  at 
a neuronal  level  to  the  effects  of  a given  amount 
of  alcohol.  The  alcohol-tolerant  persons  begins 
to  show  less  effect  per  amount  of  alcohol  con- 
sumed. He  becomes  “able  to  hold  his  liquor.” 
He  finds  that  “one  or  two  drinks  no  longer  work.” 
Cross  tolerance  to  other  drugs  develops,  and  less 
effects  are  noted  from  sleeping  tablets  and 
tranquilizers.42 

Physical  dependence,  most  notable  in  the  clas- 
sic alcohol  withdrawal  syndrome,  is  also  opera- 
tional in  the  early  course  of  the  disease  during 
periods  of  abstinence.  Withdrawal  symptoms  are 
initially  intermittent,  mild  and  cause  little  disa- 
bility. However,  in  the  background  are  200  to 
300  grams  of  daily  alcohol  consumption  for  many 
years,  and  considerable  tolerance  must  have  de- 
veloped.38 The  spectrum  of  withdrawal  symptoms 
is  vast  and  several  deserve  mention.  Tremor  may 
initially  be  recognized  as  unsteadiness  in  drinking 
morning  coffee  or  finding  it  necessary  to  change 
to  an  electric  razor.  Nausea,  especially  prevalent 
in  the  early  morning  after  the  most  prolonged 
period  of  abstinence,  is  also  frequent.  It  is  com- 
monly associated  with  vomiting,  a reason  many 
sufferers  avoid  breakfast.  Sweating,  occurring  at 
night,  is  often  noted  as  “nighttime  clamminess” 
or  “drenching  soaks”  which  necessitate  changing 
the  bed  clothes.  Feelings  of  anxiety,  impending 
doom  or  agitation  may  be  noted.  Early  morning 
drinking  quickly  relieves  these  symptoms,  at  first. 

Questions  of  intake  deserve  more  comment. 
As  previously  noted,  both  timing  and  quantity 
are  significant.  However,  as  critical  as  the  ques- 
tion itself  is  the  manner  in  which  it  is  answered. 
Weinburg  has  written  that  recognition  of  a pa- 
tient’s use  of  denial  in  answering  may  be  of  more 
diagnostic  importance  than  a positive  answer.39 
Early  on,  denial  is  used  by  the  patient  to  avoid 
the  reality  of  the  issue,  when  a degree  of  de- 
pendence has  already  been  established.  Conse- 
quently, answers  to  consumption  questions  that 
are  qualified  in  any  manner  become  important. 
For  instance,  responses  like  “I  drink,  but  only 
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beer”  or  “I  drink,  but  never  pass  out,”  should  be 
early  clues  to  the  presence  of  a potential  problem. 
Denial  is  also  reflected  in  attitudes  reviewed 
earlier,  but  deserves  reemphasis.  Comments  like 
“alcoholism  is  not  a problem”  or  “drinking 
doesn’t  do  anyone  harm”  should  also  make  the 
interviewer  alert  to  the  possible  presence  of  alco- 
holism. It  is  from  the  historical  data  base  that 
important  clues  toward  the  earlier  diagnosis  of 
alcoholism  can  be  developed.  This  history  is  diffi- 
cult to  pursue,  requires  in-depth  understanding, 
patience  and  time,  and  mandates  that  the  inter- 
viewer’s attitude  encourage  communication  about 
alcohol.43’44 

This  discussion  has  purposefully  avoided  the 
importance  of  physical  examination  or  laboratory 
data.  As  a rule,  there  are  only  few  early  indi- 
cators of  alcoholism  in  these  data.37  38  Tremor, 
mentioned  previously,  is  occasionally  present, 
appears  after  longest  periods  of  abstinence  and 
often  requires  close  observation  to  document. 
Flushed  facies  is  also  an  early  sign.  Two  impor- 
tant findings,  infrequently  referred  to,  are  tachy- 
cardia and  hypertension,  otherwise  unexplained. 
These  features  assume  more  importance  if  they 
disappear  after  long  periods  of  abstinence. 

The  odor  of  alcohol  on  a person’s  breath  at 
the  time  of  medical  appointment  is  very  indicative 
and  a blood  alcohol  level  of  100  mg  per  dl  at 
that  time  is  diagnostic  of  alcoholism.37  Labora- 
tory data  which  primarily  reflect  the  pathophysio- 
logic interference  of  normal  metabolic  pathways 
by  alcohol  provide  some  clues.45'49  Therefore, 
hypoglycemia,  hypophosphatemia,  hypochloremic 
alkalosis,  lactic  acidosis,  hyperuricemia,  hypoka- 
lemia and  hypertriglyceridemia  may  be  present. 
Some  investigators  have  supported  macrocytosis 
alone  as  a very  suggestive  indicator  of  early 
alcoholism.  Others  have  discussed  the  role  of 
gammaglutamyl  transpeptidase  as  an  early  sensi- 
tive finding.50-51  At  this  time,  these  and  other  ab- 
normal physical  and  laboratory  information  sup- 
port the  diagnosis.  By  themselves  they  do  not 
establish  the  diagnosis.  Neither  does  their  absence 
rule  it  out. 

Conclusion 

If  the  availability  of  alcohol  cannot  be  con- 
tained, the  problem  of  alcoholism  will  likely  re- 
main in  our  society.  To  lessen  its  socioeconomic 
shock,  prevention  or  earlier  successful  treatment 
must  be  realized.  The  latter  goal  demands  earlier 
diagnosis,  but  either  goal  requires  identification 


of  persons  at  risk  and  recognition  of  early  danger 
signals.  Since  the  population  of  alcoholics  is 
generated  from  a larger  mass  of  problem  drinkers 
and  heavy  alcohol  consumers,  information  which 
describes  these  groups  becomes  diagnostically 
helpful;  specifically  from  their  demographic, 
cultural,  social  and  familial  characteristics  and 
attitudes.  In  addition,  if  early  historical  clues  are 
uncovered  which  result  from  dependence  on  al- 
cohol, these  may  provide  appropriate  diagnostic 
information.  Then  to  focus  on  risk  factors  and 
historical  markers  in  alcoholism  is  important; 
though  their  presence  does  not  establish  the  diag- 
nosis, they  should  alert  a physician  that  signifi- 
cant disease  may  be  imminent.  If  the  expectations 
of  the  medical  profession  include  an  earlier  diag- 
nosis of  alcoholism,  these  historical  danger  sig- 
nals must  be  uncovered.  To  await  notable  physical 
or  laboratory  abnormalities  is  to  allow  the  dis- 
order too  strong  a hold — one  that  may  be  ir- 
reversible. 
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Exercise  as  Respiratory  Therapy 

There  was  a trend  (I  hope  it  has  been  reversed)  to  tell  patients  with  chronic 
respiratory  disease  to  take  it  easy.  . . . Respiratory  cripples  give  up  too  soon,  be- 
come inactive,  become  depressed,  lose  their  self-image;  and  a tremendous  vicious 
cycle  is  begun.  They  do  this  sometimes  in  the  mistaken  belief  that  if  they  simply 
do  not  strain  their  lungs  and  their  hearts  they  will  live  longer.  Then  they  really 
deteriorate  and  participate  in  their  own  downhill  slide. 

There  is  no  question  that  you  can  train  people  with  respiratory  insufficiency 
to  exercise  more  and  be  more  comfortable.  The  mere  act  of  exercise  is  not  that 
important;  what  is  important  is  translating  this  improved  capability  into  activities 
of  daily  living.  How  that  is  translated  into  the  patient’s  own  life-style  varies  tre- 
mendously. But  I have  patients  today  who  have  continued  to  exercise  and  walk 
miles  a day,  after  being  housebound,  because  they  love  it.  On  the  other  hand,  I 
have  patients  for  whom  exercise  does  not  have  much  meaning.  It  is  possible  to 
train  people;  they  can  become  more  efficient  physically  and  if  this  is  useful  for 
patients,  then  it  is  highly  worthwhile. 

—THOMAS  L.  PETTY,  MD,  Denver 
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Cellular  Basis  of  Anoxic-Ischemic 
Brain  Injury 

LT  COL  MICHAEL  M.  BRONSHVAG,  MC,  USA,  San  Francisco 

Anoxic-ischemic  cerebral  disease  is  an  important  primary  cause  of  morbidity 
and  mortality,  and  also  complicates  a number  of  systemic  diseases.  Its  clini- 
cal manifestations,  such  as  hemiparesis  and  coma,  represent  cellular  injury 
sustained  by  the  complex,  inhomogeneous  brain.  An  understanding  of  the 
nature  and  pattern  of  anoxic-ischemic  cerebral  injury,  and  of  the  logical  basis 
for  avenues  of  therapy,  is  necessary  to  the  management  of  patients  with  the 


various  anoxic-ischemic  disorders. 


Anoxic-ischemic  brain  injury  is  an  important 
primary  cause  of  morbidity  and  death,  and  also 
frequently  complicates  systemic  disease.  Ischemia 
is  defined  as  failure  of  tissue  perfusion,  and 
hypoxia  is  failure  of  tissue  oxygenation  despite 
adequate  perfusion.  Localized  ischemic  injury 
(stroke)  is  caused  by  cerebrovascular  or  cardio- 
vascular disease.  Generalized  cerebral  ischemia 
complicates  a wide  variety  of  clinical  situations, 
including  blood  loss,  sepsis  and  trauma.  Hypoxia 
is  most  classically  encountered  in  pulmonary  dis- 
ease, but  hypoxic  or  hypoxic-like  cerebral  dys- 
function complicates  a wide  variety  of  toxic- 
metabolic  conditions.  It  is  obvious  that  hypoxia 
and  ischemia  may  occur  simultaneously.  Since 
hypoxia  and  ischemia  produce  roughly  similar 
types  of  cellular  dysfunction,  the  term  “anoxic- 
ischemic  brain  injury”  has  clinical  and  experi- 
mental usefulness. 

The  brain  is  a complex,  inhomogeneous  organ 
composed  chiefly  of  neurons,  glia  and  vessels.  The 
axons  arising  from  neurons  are  coated  by  myelin- 
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containing  oligodendroglia  so  that  most  neurons 
with  well-formed  axons  therefore  exist  in  both 
gray  matter  and  white  matter. 

The  adult  human  brain  stores  little  fuel,1  has  a 
high  metabolic  rate  and  has  a continuing  need 
for  oxygen  and  glucose.  Deprivation  of  oxygen  or 
nutritive  supply  to  the  brain  will  result  in  death 
of  the  neurons,2'4  with  variable  damage  to  glia 
and  vessels.5  Less  clearly  defined  but  of  im- 
portance as  a source  of  cerebral  damage  in  is- 
chemic states  is  the  accumulation  of  toxic  end- 
products  and  excess  hydrogen.  By  contrast,  the 
delivery  of  amino  acids,  fatty  acids,6  other  sub- 
strates and  vitamins  is  of  lesser  importance  to 
the  stated  problem.  Within  the  damaged  areas, 
cellular  elements  will  survive  on  the  basis  of 
adequacy  of  regional  blood  flow,7  and  of  the  basic 
ability  of  each  cell  type  to  withstand  anoxic- 
ischemic  insult.4’8’9 

The  neuron  is  the  most  sensitive  brain  cell  and 
there  is  variability  in  the  sensitivity  of  neurons  in 
various  layers  and  areas  of  the  brain210  (vide 
infra).  Oligodendroglia,  which  synthesize  and 
maintain  myelin  as  an  intracellular  structure,  are 
somewhat  more  resistant  in  acute  anoxic-ischemic 
lesions;  they  may  be  preferentially  damaged  in 
certain  situations  involving  a more  sustained  par- 
tial anoxic-ischemic  insult.1112  Therefore,  some 
patients  may  wake  up  from  a hypoxic13  or  carbon 
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monoxemic14  insult  only  to  worsen  days  later  due 
to  massive  subcortical  demyelination  caused  by 
death  of  oligodendroglia.  Astroglia,  by  contrast, 
are  less  affected  by  anoxic-ischemic  injury.5  They 
have  relatively  low  concentrations  of  oxidative 
enzymes,15  and  well  developed  mechanisms  for 
anaerobic  glycolysis15  and  glycogen  metabolism. 
However,  they  do  have  some  potential  for  injury 
and  swelling.17  Blood  vessels  also  tend  to  with- 
stand anoxic-ischemic  insult  with  less  resultant 
damage,5’18,19  unless  there  is  direct  vessel  injury 
or  blood  stagnation  (vide  infra). 

Therefore,  although  the  various  metabolic, 
cardiopulmonary  and  cerebrovascular  diseases  are 
studied  per  se,  great  interest  has  also  centered 
about  the  responses  of  the  neuron  to  insult.  The 
neuron  obviously  tolerates  the  lesion  in  question 
for  a period  of  time,  then  ceases  to  function  and 
ultimately  dies.  We  hope  to  understand  the  non- 
functioning, viable  neuron  when  we  face  a sud- 
denly comatose  or  hemiparetic  patient;  under- 
standing exactly  why  it  is  dying  may  help  us  to 
tide  it  over  the  insult.  Inherent  in  this  obviously 
optimistic  viewpoint  is  the  concept  of  a weak 
link,  a part  of  the  neuron  or  its  surroundings  most 
susceptible  to  injury.  This  weak  link  may  be  an 
organelle,  a membrane  or  an  enzyme  system.  As 
discussed  below,  membrane,  synapse,  mitochon- 
drion and  enzyme  systems  have  all  been  suspected 
of  being  the  weak  link,  and  the  problem  is  un- 
solved. There  may  not  be  a weak  link,  or  it  may 
be  different  in  each  unique  cause  of  anoxic-ische- 
mic disease.  Further,  although  we  assume  that 
bodily  defense  mechanisms  are  always  wise,  cer- 
tain ones  (such  as  hyperventilation  and  mito- 
chondrial metabolism)  are  possibly  deleterious, 
and  a “defense”  mechanism  may  be  the  weak 
link.  Therefore,  understanding  selective  vulnera- 
bility, patterns  of  cerebral  response  to  injury 
(defense  mechanisms)  and  weak  links  may  guide 
therapy  toward  the  goals  of  increased  survival  and 
minimized  deficits. 

Vascular  Factors 

The  cerebral  parenchyma  has  a high,  contin- 
uous need  for  vascular  support.  Total  cerebral 
blood  flow  varies  relatively  little  between  sleep 
and  the  various  waking  states,20  as  compared  with 
skeletal  muscle,  whose  blood  flow  may  increase 
twentyfold  during  exercise,21  and  whose  capillaries 
are  perfused  intermittently  at  rest.  In  fact,  brain, 
heart  and  retina  appear  to  be  the  only  tissues 
whose  capillary  beds  require  continuous  perfu- 


sion with  arterial  blood.  More  recent  studies  have 
shown  there  to  be  slight  but  definite  increases  in 
regional  flow  in  cortex  rendered  active  either  by 
voluntary22  (mental  effort)  or  ictal23  (focal  sei- 
zures) factors.  It  has  been  deduced  that  blood 
flow  is  linked  to  cerebral  activity;  experiments 
employing  direct  measurements  of  regional  cere- 
bral metabolism  using  radioactive  oxygen24  or 
deoxyglucose25  have  confirmed  this.  The  local 
messenger  that  generates  regional  vascular  dilata- 
tion and  increased  regional  flow  is  the  hydrogen 
ion.  In  health  the  source  of  hydrogen  ions  is 
carbon  dioxide  ions  (carbonic  acid)  generated 
by  aerobic  glycolysis.  Therefore,  the  healthy 
neuron  calls  for  more  blood  flow  to  remove  by- 
products of  past  efforts,  and  to  supply  fuel  for 
further  work.  Locally  generated  hydrogen  ions 
apparently  diffuse  into  the  extracellular  fluid  and 
thereby  act  directly  on  adjacent  afferent  arterioles. 
Local  neurogenic  regulation  may  also  occur,  and 
is  the  subject  of  renewed  interest.26,27  Some  mar- 
gin of  safety  exists,  because  modest  decreases  in 
cerebral  blood  flow,  caused  by,  for  example,  hy- 
perventilation or  cardiovascular  dysfunction,  can 
be  tolerated. 

However,  in  more  severe  anoxic-ischemic  le- 
sions, whether  focal  or  total,  anaerobic  glycolysis 
ensues  and  lactic  acid  accumulates.  Unless  the 
primary  lesion  was  occlusive  or  vasospastic,  the 
lactic  acid  causes  vasodilation,  and  increased  per- 
fusion ensues.  In  severe  lesions,  hyperemia  may 
persist  into  the  postinsult  period,  causing  persist- 
ent and  perhaps  unnecessary  increases  in  regional 
cerebral  blood  flow  (luxury  perfusion).28  The 
mediator  of  this  postinsult  vasodilation  in  dam- 
aged tissue  may  not  be  hydrogen,  as  it  does  not 
respond  to  hyperventilation. 

Biochemical  Changes 

In  the  above  anoxic-ischemic  states,  biochemi- 
cal studies  have  shown  there  to  be  a switch  to 
anaerobic  glycolysis,  and,  in  ischemia,  depletion 
of  glucose  stores.29  Lactate  is  generated,  and  the 
lactate-pyruvate  ratio  increases.30  Energy  rich 
adenylates  dwindle  as  glycolysis  fails  to  replenish 
the  high  energy  phosphate  bonds  the  neuron  con- 
tinuously requires;  the  ratio31  of  energy-rich  to 
energy-poor  adenylates  fails.32  At  some  point 
neurons  fail  to  transmit  impulses.33  The  changes 
occurring  in  the  nonfunctioning  but  viable  cell 
are  of  great  theoretical  and  practical  importance. 

Cell  death  probably  is  caused  by  energy  fail- 
ure.34 Most  of  the  high  energy  phosphate  bonds 
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are  generated  by  mitochondrial  metabolism,  and 
the  effect  of  hypoxia  upon  mitochondria  is  dis- 
cussed below.  The  membranes  and  synaptic  areas, 
deprived  of  energy  sources,  fail  to  transmit  im- 
pulses. Further  insult  renders  the  membrane  less 
able  to  maintain  ionic  gradients,  presumably  due 
to  diminished  activity  of  sodium-potassium 
adenosine  triphosphatase  and  diminished  levels  of 
cyclic  adenosine  monophosphate.  The  synaptic 
areas  undergo  potential  changes,  loss  of  stored 
neurotransmitter  material  and  ultimately  loss  of 
synaptic  architecture.  The  point  at  which  energy 
failure  causes  cell  death  is  not  known.  Further,  it 
is  possible  that  the  damaged  neuron  or  axon  may 
recover  yet  have  irreversible  synaptic  damage. 

The  various  anoxic-ischemic  diseases  have  im- 
portant biochemical  differences.  Hypoxia  (an- 
oxia) caused  by  exposure  to  oxygen-free  atmos- 
pheres causes  hyperventilation,  pulmonary  oxygen 
loss  and  alkalosis,  while  airway  obstruction,  as 
caused  by  aspiration  of  foreign  bodies  or  (ex- 
perimental) tracheal  clamping  causes  respiratory 
acidosis.  By  contrast,  in  ischemic  infarction  end- 
products  of  anaerobic  glycolysis  and  other  cellu- 
lar reactions  cause  local  metabolic  acidosis  and 
local  lactic  acid  accumulation,7  while  in  hypogly- 
cemia11,18 (substrate  deprivation)  anaerobiasis 
cannot  occur,  and  lactic  acid  does  not  accumu- 
late. Hypotension  due  to  blood  loss  of  subacute 
onset  resembles  hypoxia  in  the  diffuseness  of  the 
lesion;19'35  there  is  a compensatory  hyperventila- 
tion, arterial  respiratory  alkalosis,  venous  meta- 
bolic acidosis  and  elevation  in  circulating  lactate.30 
By  contrast,  hypotension  of  sudden  onset  will,  in 
addition  to  diffuse  changes,  cause  areas  of  cere- 
bral ischemia19,35  and  infarction  in  the  border 
zones  between  major  arterial  territories,  with 
attendant  local  metabolic  and  lactic  acidosis. 
Strangulation37  produces  a complex  picture  of  hy- 
poxia, cerebral  ischemia  and  venous  stasis  due  to 
variable  effects  upon  trachea,  carotids  and  neck 
veins.  Therefore,  therapy  to  protect  the ‘neuron 
will  augment,  rather  than  replace,  understanding 
and  treatment  of  the  specific  disease  causing 
anoxic-ischemic  insult. 

Electrophysiologic  Changes 

Microelectrodes  placed  in  proximity  to  single 
neurons  can  record  individual  action  potentials, 
which  are  of  1 to  2 millisecond  duration  (500  to 
1,000  cycles  per  second  or  hertz[HzJ).  The  scalp 
recorded  electroencephalogram  (eeg)  in  the 
process  of  summing  cortical  activity,  cannot  detect 


these  brief  events,  but  instead  records  slower 
changes  in  synchronized  postsynaptic  cortical  den- 
dritic pools  (2  to  20  Hz).  These  postsynaptic 
dendritic  pool  potentials  are  determined  by  the 
interaction  of  ( 1 ) ascending  (precortical  or  pre- 
synaptic)  activity  generated  by  brainstem  and 
thalamic  centers  and  (2)  cortical  (postsynaptic) 
modulation.  As  a rule  of  thumb,  the  slower 
rhythms  (2  to  7 Hz)  indicate  minimal  or  subop- 
timal  cortical  modulation  of  the  slower  ascending 
rhythms,  and  are  seen  in  sleep,  childhood  and 
cerebral  disease. 

During  advancing  anoxia,  the  typical  scalp  re- 
corded eeg  shows  the  appearance  of  progressively 
slower  and  larger  waves,38-40  which  may  either  be 
focal  or  generalized.  These  slow  waves  are  pre- 
sumably projected  rhythms  from  deeper  precorti- 
cal structures,41  unmodulated  by  the  diseased 
cortex.42  If  the  damage  involves  the  entire  brain, 
and  “precortical”  generation  also  fails,  the  slow- 
ing may  be  accompanied  by  voltage  (amplitude) 
decreases,  and,  in  severe  cases,  by  electrocerebral 
silence,  as  shown  by  a “flat”  eeg  on  scalp  and 
cortical  electrodes. 

Parallel  experimental  study  of  individual 
cortical  neurons  shows  that  the  earliest  change  is 
dendritic  hyperpolarization  (inhibitory  postsynap- 
tic potential  (ipsp),  followed  by  presynaptic 
depolarization.  At  this  point  the  (“ascending”  or 
“precortical”)  thalamocortical  neurons  can  con- 
vey evoked  action  potentials,  but  synaptic  failure 
occurs,  due  to  the  ipsp.  More  prolonged  or  severe 
lesions  then  cause  afferent  axonal  terminals  to 
discharge  (leak  ?)  all  of  their  releasable  neuro- 
transmitters; they  are  subsequently  unstimulable.43 
This  corresponds  to  the  stage  of  electrocerebral 
silence  and  is  correlated  with  loss  of  synaptic 
architecture.44,45  Since  postsynaptic  unstimul- 
ability  precedes  presynaptic  changes  in  lesions  of 
gradual  onset,  the  cortical  neurons  will  tend  to 
be  unstimulable  when  bulk  release  of  thalamocor- 
tical neurotransmitters  occurs.  However,  in  le- 
sions of  rapid  onset,  precortical  neurotransmitter 
release  may  occur  before  postsynaptic  unrespon- 
siveness ensues,  and  paroxysmal  cortical  responses 
may  be  seen.40  This  presumably  accounts  for  the 
occurrence  of  seizures  in  embolic  events,  cardiac 
standstill  and  hypoglycemia  of  sudden  onset.  Re- 
covery from  anoxic-ischemic  insult  is  associated 
with  return  of  more  normal  rhythms,  occasionally 
associated  with  “spindling.”  Spindling47  (runs  of 
15  to  30  Hz  waves  similar  to  spindles  seen  in 
arousal  from  normal  sleep)  apparently  indicates 
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recovered  thalamocortical  intactness  matched  by 
recovered  cortical  modulating  ability.  A continu- 
ing “flat”  eeg18  suggests  grave,  irreversible  brain 
damage451  (if  coexisting  metabolic  problems  such 
as  hypothermia,  myxedema  and  sedative  over- 
dosage can  be  excluded),  while  recovery  of  eeg 
rhythm  to  normal  frequency  is  usually  associated 
with  restoration  of  consciousness  and  some  re- 
storation of  neurologic  function.  However,  alpha 
coma50  (an  apparently  “normal”  basic  alpha 
rhythm  of  8 to  11  Hz,  prominent  frontally,  and 
unresponsive  to  stimuli  in  a comatose  patient) 
may  occur  after  diffuse  anoxic-ischemic  insult, 
and  has  a poor  prognosis.  By  contrast,  the  normal 
alpha  rhythm  is  most  prominent  occipitally  and 
suppresses  in  response  to  noise  or  similar  stimuli, 
and  in  response  to  mental  effort. 

The  sequential  occurrence  of  cortical  hyper- 
polarization and  thalamocortical  depolarization 
may  be  marked  by  measurable  changes  in  extra- 
cellular fluid  content.  The  neuronal  ipsp  is  pre- 
sumably generated  by  increased  intracellular 
chloride  and  may  be  associated  with  slight  local 
increases  in  potassium.  The  presynaptic  depolari- 
zation releases  measurable  amounts  of  potassium51 
and  neurotransmitters52’53  into  the  extracellular 
fluid  and  cerebrospinal  fluid.  The  appearance  of 
altered  levels  of  potassium  or  neurotransmitters 
in  the  parenchyma54  or  cerebrospinal  fluid55  un- 
accompanied by  gross  leakage  of  cytoplasmic  or 
membrane  components  (lipids,  enzymes)  may 
mark  the  distressed,  nonfunctioning  viable  cell. 
The  released  neurotransmitters  may53  or  may 
not56  cause  increased  ischemia  through  increase 
in  local  vasospasm. 

Histologic  Changes 

Light  and  electronmicroscopic  study  of  anoxic- 
ischemic  neurons  suggests  that  the  first  identifiable 
microscopic  change  is  cytoplasmic  microvesicula- 
tion,  which  is  due  to  swelling  of  mitochondria.2’57 
Whether  this  change  represents  mitochondrial 
damage  or  is  a response  to  damage  elsewhere 
in  the  cell  will  be  discussed  below.  More  severe 
or  prolonged  anoxic-ischemic  injury  causes  the 
appearance  of  the  Spielmeyer  ischemic  neuron.58 
This  dead  neuron  has  a pyknotic  nucleus  with 
absent  nucleolus,  and  homogeneous,  eosinophilic 
cytoplasm,  corresponding  to  loss  of  nuclear  (nu- 
cleolar) and  cytoplasmic  ribonucleoprotein.  It 
classically  appears  several  hours  to  several  days 
after  a significant  anoxic-ischemic  insult  and  sug- 
gests that  the  highly  energy-dependent  step  of 


ribonucleic  acid  (rna) -mediated  protein  synthesis 
has  been  interrupted.  Often  ischemic  cell  change 
is  accompanied  by  cytoplasmic  incrustations,57 
which  are  condensations  of  dead  cytoplasm.  Be- 
cause infarcted  cardiac  muscle  mitochondria  may 
mineralize,59  and  because  diseased  skeletal  muscle 
mitochondria  may  accumulate  hydroxyapatite,00 
it  is  possible  that  the  focus  for  the  cerebral  in- 
crustations described  is  also  the  mitochondrion. 

It  must  be  noted  that  the  commonest  change 
seen  microscopically  is  not  the  Spielmeyer  change 
but  simply  cell  dissolution  and  disappearance. 
Various  other  combinations  of  nonartifactual 
nuclear  and  cytoplasmic  swelling  or  shrinkage 
have  also  been  described01  in  response  to  injury. 

Ischemic  damage  to  subcortical  white  matter 
may  similarly  cause  the  death  of  axons  or  oligo- 
dendroglia.  Damage  to  the  synaptic  apparatus  may 
cause  failure  of  cerebral  function  with  essentially 
no  cell  death02  and  therefore  essentially  normal 
histology.  This  type  of  lesion  may  account  for 
those  patients  who  have  severe  neurologic  deficits 
after  anoxic-ischemic  insults  but  whose  brains  at 
necropsy  are  described  as  normal  after  standard 
examination.  Methods  capable  of  studying  synap- 
tic histology  and  ultrahistology02’03  may  prove 
valuable  in  such  cases.  Endothelial  cells  are  rela- 
tively resistant  to  anoxic-ischemic  injury,  but  they 
may  be  damaged  in  massive  lesions.  They  have 
also  been  observed  to  swell  in  response  to  anoxic- 
ischemic  injury  and  may  cause  secondary  oblitera- 
tion of  the  capillary  lumens  in  the  hours  after 
injury,  with  attendant  ischemia  (the  no-reflow 
phenomenon04'60).  The  cause  of  the  no-reflow 
phenomenon  in  various  anoxic-ischemic  states 
has  been  debated  at  length,  but  it  seems  most 
reasonable  to  incriminate  vascular  stagnation  as 
the  most  common  cause  of  endothelial  injury 
yielding  no-reflow.  Other  factors,  such  as  simple 
endothelial  cell  anoxia  may  play  a role.  It  is 
debated  whether  no-reflow  is  a clinical  cause  of 
secondary  ischemia  or  merely  marks  severely 
damaged  areas.  Since  no-reflow  may  be  prevented 
(experimentally)  by  continued  perfusion  with 
normal  saline  and  treated  (again  experimentally) 
with  diuretics,  this  question  is  of  great  clinical 
importance.62 

Cerebral  Edema 

Anoxic-ischemic  cerebral  injury  may  be  com- 
plicated by  cerebral  edema.  Cerebral  edema  is 
simply  defined  as  an  increase  in  tissue  content  of 
water  or  fluid.  This  fluid  may  be  either  of  low 
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protein  content  (crystalloid)  and  primarily  in- 
tracellular, or  of  high  protein  content  (colloid) 
and  primarily  extracellular.  The  former  edema 
(termed  cytotoxic)08  represents  imbibition  of 
water  by  cells  with  dysfunctional  membranes.  The 
latter  (termed  vasogenic)08  represents  leakage  of 
serum  protein  between  cerebral  capillary  endo- 
thelial cells.09  70  Unlike  systemic  endothelial  cells, 
cerebral  capillary  endothelial  cells  are  bound  to 
each  other  by  tight  junctions  (occluding  zonules) 
and  are,  in  health,  impermeable  to  colloid-sized 
molecules  (blood-brain  barrier  to  albumin-sized 
molecules);  therefore  this  latter  vasogenic  edema 
is  synonymous  with  breakdown  of  the  blood-brain 
barrier. 

If  a sizable  number  of  neurons  die,  ischemic 
cerebral  edema  appears  within  several  hours.  This 
edema  is  mainly  due  to  increases  in  water  and 
crystalloid  in  the  damaged  and  dying  cells71-73  and 
in  the  extracellular  fluid,74  and  presumably  reflects 
decreased  or  lost  ability  of  neuronal  membranes 
to  maintain  ionic  gradients.  It  is  a cytotoxic72 
edema,  and  does  not  imply  a blood-brain  barrier 
defect  (vasogenic  edema). 

Because  acute  ischemic  brain  damage  affects 
glia  and  vessels  less  than  neurons,  acute  ischemic 
infarction  will  usually  not  cause  immediate  per- 
meability to  albumin-sized  particles,  despite  the 
rapid  appearance  of  ischemic  edema.  However,  as 
the  cellular  response  to  brain  infarction  evolves, 
new  capillaries  grow  into  the  area  to  enable  the 
phagocytic  microglia  and  blood-derived  macro- 
phages to  carry  debris  away.75  These  new  vessels 
resemble  systemic  vessels  in  that  they  do  not  have 
tight  junctions,  and  they  leak  albumin76  into  the 
extracellular  space  of  the  brain,  predominantly 
the  subcortical  white  matter.  Since  the  brain  does 
not  have  a lymphatic  system  for  removal  of  extra- 
cellular protein,  this  high-protein  (vasogenic) 
edema  accumulates  in  the  extracellular  compart- 
ment. It  eventually  migrates  toward  the  ventricu- 
lar surface  and  into  the  cerebrospinal  fluid,  and 
may  measurably  elevate  the  cerebrospinal  fluid 
protein  level. 

Ischemic  cerebral  edema  may  cause  significant 
increases  in  the  volume  of  an  infarcted  area  in  the 
first  days  after  the  insult.  Since  the  brain  is  con- 
fined by  the  rigid  skull,  compensation  is  attempted 
by  decrease  in  volume  of  the  cerebrospinal  fluid 
and  vascular  compartments  in  adjacent  normal 
brain.  The  further  response  to  uncompensated 


acute  ischemic  cerebral  edema  is  herniation,  with 
additional  central  nervous  system  damage  or 
death. 

By  contrast  vasogenic  cerebral  edema  is  caused 
by  neovascularization  and  is  more  indolent  in  its 
accumulation,  becoming  maximal  in  the  second 
week  after  injury.  It  is  a cause  of  secondary  cere- 
bral dysfunction  in  cases  of  cerebral  tumor,  but 
appears  to  be  well  tolerated  in  anoxic-ischemic 
diseases. 

Ischemic  cerebral  edema  differs  from  edema 
secondary  to  water  intoxication  in  that  the  pri- 
mary disturbance  in  the  former  state  is  to  the  cell 
membrane.  Since  osmotic  agents,  effective  in  water 
intoxication,  require  functioning  membranes  in 
order  to  exert  their  dehydrating  effect,  they  will 
have  minimal  effect  in  infarcted  tissue.  Appar- 
ently their  major  therapeutic  effect  in  ischemic 
edema  is  to  shrink  adjacent  normal  brain  tissue 
and  allow  the  infarcted  tissues  to  expand  without 
causing  herniation. 

Anoxic-ischemic  disease  that  kills  scattered 
neurons  but  does  not  produce  any  zones  of  ne- 
crosis (infarctions)  may  cause  a devastating  clini- 
cal deficit,  but  will  not  arouse  the  above-described 
cellular  response.  Edema  formation  may  be  mini- 
mal or  diffuse. 

Certain  experimental  and  clinical  causes  of 
ischemic  brain  death  also  damage  the  endothelial 
cells  per  primum;77  examples  of  this  are  air78  or 
oil79  emboli,  fragmenting  clot  emboli,77’80  local 
trauma,8182  rapid  reestablishment  of  flow  to  an 
infarcted  and  edematous  area  (by  clot  dissolution, 
hypertension-induced  increase  in  collateral  per- 
fusion or  ill-timed  vascular  surgery)  and  venous 
thrombosis.83  Indeed,  in  some  experimental 
models  of  embolic  disease,  acute  transient  break- 
down of  the  blood-brain  barrier  to  albumin  with- 
out neuronal  injury  has  been  shown.  However, 
chronic  vasogenic  leaks  will  injure  healthy  cere- 
bral tissue.84 

Brain  Scans 

The  nuclide  brain  scan  is  done  by  administer- 
ing a radionuclide  which  either  complexes  with 
albumin  or  behaves  like  albumin,  and  therefore 
recirculates.  Because  most  capillary  beds  are  per- 
meable to  albumin,  and  because  the  nuclide  will 
be  specifically  taken  up  by  certain  tissues  (thy- 
roid, stomach,  reticuloendothelial  system,  choroid 
plexus  for  example),  tissue  concentrations  of 
radionuclide  will  gradually  increase  as  circulating 
levels  are  dropping.  However,  brain  tissue  con- 
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centrations  of  nuclide  will  not  increase  unless 
there  is  an  increase  in  tissue  permeability  to  al- 
bumin (breakdown  in  the  blood-brain  barrier). 
Therefore,  in  brain  views  taken  immediately  after 
administration  of  nuclide  (dynamic,  flow  or  per- 
fusion views)  localized  decrease  in  nuclide  emis- 
sion may  indicate  failure  of  perfusion,  as  seen  in 
occlusion  of  a large  vessel  (usually  an  internal 
carotid),  and  a localized  increase  in  emission  may 
indicate  reactive  hyperemia  with  increase  in  local 
intravascular  volume  and  flow  (luxury  perfusion). 
Delayed  views  (static  views),  if  positive,  indicate 
a breakdown  in  the  blood-brain  barrier  to  albu- 
min. Therefore,  static  views  obtained  immediately 
after  the  onset  of  ischemic  infarction  will  usually 
be  negative  and  repeat  static  views  obtained  one 
to  two  weeks  later  are  often  positive,  indicating 
neovascularization  (see  above).76,85  In  infarctions 
complicated  by  significant  primary  endothelial 
damage77 — such  as  hemorrhagic  infarction  of  any 
cause,  and  those  caused  by  air78  or  oil79  emboli, 
many  thromboemboli,77’80  local  trauma81’82  or 
venous  thrombosis83 — there  will  be  immediate 
permeability  of  the  brain  vessels  to  albumin;  the 
static  nuclide  brain  scan  will  be  immediately  posi- 
tive as  a reflection  of  vascular  rather  than  paren- 
chymal changes.  As  mentioned  above,  in  some 
experimental  models  of  embolic  disease,  acute 
transient  breakdown  of  the  blood-brain  barrier  to 
albumin  has  been  caused  by  osmotic  shrinking  of 
endothelial  cells,84  unaccompanied  by  parenchy- 
mal damage.  In  those  models  nuclide  brain  scan- 
ning could  be  positive  in  the  absence  of  damage 
to  brain  parenchyma. 

The  computer-assisted  tomographic  scan  (ct 
scan)  is  able  to  distinguish  density  differences 
between  water  (cerebrospinal  fluid)  and  brain 
tissue  and  can  thereby  depict  brain  anatomy 
much  as  a plain  chest  film  depicts  heart-lung-bone 
anatomy,  ct  studies  of  patients  with  acute  is- 
chemic cerebral  infarction  have  shown  the  early 
appearance  of  low  (water)  density  areas  in  the 
affected  parenchyma;  this  undoubtedly  represents 
ischemic  cerebral  edema.19  Intravenous  injection 
of  iodinated  dyes  (contrast  or  opaque)  causes 
an  increase  in  the  density  of  blood,  which  the 
ct  scanner  is  able  to  detect.  Thus,  analogous  to 
the  situation  with  the  nuclide  scanner,  if  the  con- 
trast-enhanced ct  scan  shows  early  localized  in- 
crease in  density,  hyperemia  may  be  present, 
while  localized  increases  in  tissue  density  seen 


on  delayed  scans  (excessive  contrast  enhance- 
ment) represent  breakdown  of  the  blood-brain 
barrier  to  large  molecules.86 

Anoxic-ischemic  disease  that  kills  scattered 
neurons  but  does  not  produce  any  zones  of  ne- 
crosis (infarctions)  may  cause  pronounced  neu- 
rological deficits  or  even  death,  but  edema  for- 
mation, vascular  change  and  cellular  reaction  may 
be  minimal  or  diffuse,  and  the  CT  and  nuclide 
brain  scans  may  give  negative  findings. 

Selective  Vulnerability 

As  mentioned  above,  the  brain  is  inhomo- 
geneous with  regard  to  structure,  blood  supply 
and  function.  Generalized  lesions  such  as  hypoxia 
and  diffuse  ischemia  do  not  affect  all  parts  of 
the  brain  uniformly.  The  resulting  selective  lesions 
discussed  below  may  cause  distinctive  patterns  of 
neurologic  dysfunction,10  and  enable  physicians 
to  make  clinical-pathological  correlations.  Of 
greater  importance  to  therapy-seeking  clinicians 
or  researchers  is  the  tempting  clue  these  selective 
lesions  proffer;  if  one  part  of  the  brain  is  weaker, 
then  another  must  be  stronger.  If  so,  why,  and 
how  can  we  convert  this  knowledge  into  therapy? 

Anoxic  lesions  relatively  selectively  damage 
layers  3 and  5 of  the  cerebral  cortex,  the  Sommer 
sector  of  the  hippocampus  and  the  Purkinje  neu- 
ron layer  of  the  cerebellum.  The  basal  ganglia 
are  variably  affected,  and  the  brainstem  and  spinal 
cord  tend  to  escape  damage.  In  newborns,  the 
brainstem  nuclei  may  be  especially  sensitive,  and 
suffer  more  severe  injury  than  the  cerebral  cor- 
tex.87-90 For  several  decades,  the  theories  ad- 
vanced to  explain  this  phenomenon  are  the  sus- 
ceptible cell  theory  (Vogt),  which  postulates  that 
under  equal  conditions  of  anoxia,  metabolically 
more  vulnerable  cells  will  suffer  damage  first, 
and  the  vascular  theory  (Spielmeyer58),  which 
postulates  that  an  anoxic  stress  is  rendered  non- 
uniform  by  local  variations  in  vascular  adequacy. 
The  two  theories  are  not  exclusive  of  each  other. 
In  hemorrhagic  shock  of  gradual  onset,  ischemic 
neurons  are  found  throughout  the  cortex  in  a 
typical  anoxic  distribution  (sparing  the  hippo- 
campus), but,  if  the  blood  pressure  is  dropped 
precipitously,  ischemic  neurons  and  small  areas 
of  pan-necrosis  (infarcts)  are  found  in  the  border 
zones  between  the  arterial  territories.19,35  This 
suggests  that  both  the  cell  and  vascular  theories 
apply.  In  the  Levine  preparation13  (ligation  of  one 
carotid  artery  plus  exposure  of  the  animal  to  an 
oxygen-free  environment  until  unconsciousness 
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supervenes),  the  anoxic  changes  are  found  only 
in  the  hemisphere  ipsilateral  to  the  ligature;  that 
is,  the  lesion  is  generated  by  anoxia  plus  ischemia. 
More  recent  study3  of  the  model  has  shown  that 
the  infarcted  hemisphere  had  no  decline  in  tissue 
concentrations  of  glucose  substrate  despite  severe 
lactic  acidosis,  changes  compatible  with  anoxia 
rather  than  ischemia.  Cerebral  blood  flow  in  the 
affected  hemisphere  actually  increased  20  percent 
and  contralateral  cerebral  blood  flow  increased 
80  percent.  Apparently  a 20  percent  increase  in 
blood  flow  did  not  compensate  for  hypoxia,  but 
80  percent  did.  The  authors  therefore  concluded 
that  a vascular  lesion  led  to  a hypoxic  injury, 
truly  a combined  lesion.  Therefore,  selective  vul- 
nerability appears  to  be  determined  by  the  nature 
of  the  lesion  and  properties  of  the  brain. 

To  reiterate,  blood  flow  is  not  equal  in  all  parts 
of  the  brain,91  and  all  areas  of  the  brain  have  a 
safety  factor,  a degree  of  ischemia  that  can  be 
tolerated.10  Although  total  cerebral  blood  flow 
and  nutritive  delivery  may  average  out  to  be  ade- 
quate for  the  entire  brain,  ischemia  may  exist  in, 
for  example,  layer  5 of  the  cerebral  cortex  or  in 
the  Sommer  sector  of  the  hippocampus;  an  ap- 
parently uniform  lesion  may  therefore  be  modified 
by  vascular  factors. 

Moreover,  the  effect  of  an  anoxic-ischemic  le- 
sion may  be  greatly  modified  by  associated  meta- 
bolic events.  As  reviewed  by  Siesjo,92  the  toler- 
ance of  rats  to  anoxia  was  studied.  Tracheal 
occlusion  was  tolerated  for  longer  periods  than 
exposure  to  100  percent  nitrogen,  with  parallel  in- 
creases in  time  that  the  rats  could  sustain  cerebral 
perfusion.  Apparently  nitrogen  breathing  caused 
hyperventilation  and  significant  pulmonary  oxy- 
gen loss,  while  asphyxia  caused  carbon  dioxide 
retention  with  attendant  cerebral  vasodilation.  In 
a clinical  study,92,93  mental  performance  during 
moderate  hypoxia  improved  if  carbon  dioxide 
was  administered.  The  carbon  dioxide  prevented 
loss  of  consciousness  and  electroencephalogra- 
phic94  changes.  Since  the  response  of  the  intact 
subject  to  hypoxia  is  hyperventilation,  with  respi- 
ratory alkalosis  and  cerebral  vasoconstriction,  the 
carbon  dioxide  was  presumably  increasing  cere- 
bral blood  flow  and  therefore  increasing  oxygen 
uptake  by  cerebral  parenchyma. 

The  concept  of  local  vascular  adequacy  is  also 
pertinent  to  the  evaluation  of  hypoglycemia.11 
Hypoglycemia,  like  anoxia,  is  a systemic  disease 
with  prominent  cerebral  dysfunction.  Hypogly- 
cemia resembles  anoxia  pathologically,  and  like 


anoxia  can  be  modified  by  vascular  factors.  The 
brain  arteriovenous  glucose  difference  in  health  is 
about  10  mg  per  dl,  and,  therefore,  a mixed 
venous  glucose  level  of  10  mg  per  dl  and  an 
arterial  glucose  value  of  20  percent  should  theo- 
retically not  cause  hypoglycemic  brain  injury. 
Since  it  obviously  does,  one  can  speculate  that 
certain  brain  areas  have  venous  glucose  levels 
of  zero,  indicating  locally  inadequate  safety 
margins. 

Further,  secondary  circulatory  derangements, 
due  to  compressed  or  constricted  vessel  lumens, 
if  present,  may  increase  the  severity  of  a lesion. 
Ischemic  diseases7  may  cause  prominent  and  early 
vascular  stagnation,  while  in  asphyxia,  circulatory 
failure  may  only  be  agonal.7  Hemorrhagic  hypo- 
tension of  gradual  onset  does  not  cause  infarction 
or  stagnation,18  while  precipitous  drops  in  blood 
pressure  cause  border  zone  infarction18  and  per- 
haps stagnation.  Therefore,  although  the  clinical 
spectrum  of  secondary  vessel  changes  and  no- 
reflow is  uncertain,  it  may  be  of  significance  in 
occlusive  infarction  and  exsanguination,  and  of 
little  import  in  hypoxia. 

Weak  Link 

The  susceptible  cell  theory  (of  Vogt)  is  based 
on  the  observation  that  certain  cell  groups  are 
damaged  in  anoxic  lesions  where  there  is  little 
or  no  evident  inhomogeneity  of  the  insult.  It 
suggests  that  by  virtue  of  inherent  metabolic  dif- 
ferences, certain  neurons  are  more  or  less  sus- 
ceptible to  anoxic  damage.  Since  anoxic-ischemic 
lesions  do  not  affect  all  subcellular  systems 
equally,  it  is  possible  that  a specific  subcellular 
structure,  process  or  function  is  selectively  dam- 
aged in  anoxic-ischemic  lesions.  It  is  further 
possible  that  this  weak  link  varies  in  its  suscep- 
tibility in  different  populations  of  neurons,  and 
that  this  weak  link  may  be  strengthened  by  ap- 
propriate prophylaxis  or  treatment.  It  is,  of 
course,  possible  that  the  neuron,  like  the  one- 
horse  shay,  falls  apart  at  once;  it  is  equally  possi- 
ble that  the  weak  link  is  different  in  the  various 
anoxic-ischemic  diseases.  Neither  of  these  possi- 
bilities, if  true,  would  make  neuronal  salvage  im- 
possible, but  it  is  obviously  easier  to  attempt 
modification  of  a single  subcellular  process  than 
to  beneficially  alter  all  cell  functions. 

Because  the  mitochondrion  regulates  cellular 
energy  metabolism,  and  because  mitochondrial 
abnormalities  are  present  in  early  anoxic-ischemic 
lesions,  the  mitochondrion  was  suspected  of  being 


14  JULY  1978  • 129  • 1 


ANOXIC-ISCHEMIC  BRAIN  INJURY 


the  weak  link.  However,  most,  but  not  all,95 
studies  of  mitochondrial  ability  to  generate  high 
energy  phosphate  bonds  and  to  maintain  appro- 
priate coupling  of  metabolic  rate  to  substrate 
availability  have  shown  their  resistance  to  hy- 
poxic-ischemic insult,  even  at  tissue  oxygen  pres- 
sure frankly  incompatible  with  life. 95,97  Further, 
mitochondrial  swelling  has  been  shown  to  exist 
in  a variety  of  situations  in  which  mitochondrial 
function  has  remained  intact.98  Ultrastructural 
studies  of  rat  liver  mitochondria  suspended  in 
2 percent  potassium  permanganate  solution  have 
shown  cristal  swelling  accompanied  by  increased 
active  transport  of  potassium  when  valinomycin 
was  added.  This  swelling  was  interrupted  by  hy- 
poxia. The  authors  regarded  the  swelling  as  an 
energy-requiring  active  process.99  By  contrast, 
addition  of  calcium  chloride  and  inorganic  phos- 
phate caused  irreversible  swelling  of  the  matrix 
space.  Therefore,  certain  types  of  mitochondrial 
swelling  may  be  a reactive  process,  and  may 
merely  serve  to  mark  the  altered  or  diseased  cell. 
Our  experiments  producing  hemorrhagic  shock 
in  unanesthetized  sheep  have  shown  swollen 
mitochondria  in  sheep  bled  incrementally  into 
hemorrhagic  shock.  The  sheep  were  awake  when 
biopsy  specimens  were  taken.  (Bronshvag,  M: 
Unpublished,  current  data.)  These  findings  also 
suggest  that  the  mitochondrion  was  not  the  weak 
link  and  the  mitochondrial  swelling  might  be  a 
reaction  rather  than  a lesion. 

As  much  as  half  of  the  energy  requirements  of 
the  neuron  go  to  maintaining  the  membrane92’96 
(much  of  it  through  the  sodium-potassium  ATPase 
pump).  Loss  of  membrane  structural  integrity  has 
been  shown  in  anoxic  neurons  whose  mitochon- 
drial function  remained  normal.100  Compressive 
ischemia  has  caused  release  of  synaptic  membrane 
antigen44  and  altered  synaptic  ultrahistology43  as 
early  changes.  Therefore,  many  investigators45,100 
now  regard  the  membrane  or  synapse  as  the  weak 
link.  Others  describe  early  changes  in  synthesis 
of  lipids,101  nucleic  acids  or  protein.102  Research 
biochemists,  ultrahistologists  or  physiologists  may 
be  just  one  step  away  from  helping  clinicians  treat 
hemiparesis  or  coma. 

Reversibility 

A neuron  or  brain  exposed  to  an  anoxic-is- 
chemic insult  will  continue  to  function  for  a time, 
then  cease  functioning  but  continue  to  be  viable, 
and  subsequently  succumb  to  the  lesion.  There 
are  two  crucial  questions:  How  long  can  the 


neuron  withstand  an  unmodified  lesion?  What 
effect  will  therapy  have  upon  reversibility  of  the 
insult?  It  is  a fairly  well  accepted  rule  of  thumb 
that  the  human  brain  can  withstand  cardiac  arrest 
or  total  local  vascular  occlusion  for  three  to  five 
minutes,  and  may  withstand  anoxia  with  main- 
tained circulation  for  perhaps  twice  that  time. 
However,  the  experiments  designed  to  shed  light 
on  this  problem  have  led  to  contradiction  and 
confusion.8  To  begin  with,  although  one  would 
assume  that  complete  anoxia  or  ischemia  is  more 
poorly  tolerated  than  a partial  lesion,  there  is 
evidence  to  the  contrary.9  If  this  conclusion  were 
to  be  taken  literally,  its  practical  implications 
would  be  rather  frightening.  It  seems  that  stagna- 
tion of  blood  (no-reflow64,06)  and  continued  car- 
diorespiratory problems38  (postanoxic  hypoten- 
sion9'90) may  increase  the  severity  of  cerebral 
damage.  This  may  explain  why  some  patients  with 
a short  period  of  arrest  may  never  awaken.  Some 
investigators9  have  described  preserved  cerebral 
function  in  mammals,  including  primates,  exposed 
to  an  hour  of  normothermic  ischemia  and  20 
hours  of  local  occlusion.  These  results,  if  mean- 
ingful for  clinical  situations,  may  have  more 
relevance  to  focal  problems  (stroke)  than  to 
diffuse  problems;  they,  in  any  event,  encourage 
clinicians  and  researchers  not  to  give  up  hope. 
On  the  other  hand,  some  patients  may  apparently 
recover  from  an  anoxic-ischemic  insult,  only  to 
later  worsen  or  die,  due  to  delayed  demyelina- 
tion. 13,14  It  appears  that  oligodendroglia  sustain 
damage  to  some  subcellular  organelle  not  required 
for  minute-to-minute  survival  of  the  cell,  but  re- 
quired for  its  continued  structural  integrity.  Al- 
though similar  phenomena  requiring  neuronal  cell 
bodies  have  not  been  described  clinically,  experi- 
mental evidence  exists  that  submassive  anoxic- 
ischemic  lesions  may  cause  delayed  neuronal  dys- 
function and  death.103  These  lesions  require  one  to 
two  weeks  to  “mature,”  and  the  neurons  are  ap- 
parently functioning  during  this  time.  We  do  not 
know  whether  these  “maturing,  delayed”  lesions 
are  of  great  clinical  import;  if  so,  they  would  be 
maturing  while  the  comatose  or  plegic  patients 
are  under  medical  supervision,  and  well  might 
be  amenable  to  appropriate  therapy. 

Therapy 

At  present,  clinicians  are  largely  limited  to  sup- 
portive care  and  to  recognition  of  unsuspected 
concurrent  conditions  (hypoglycemia,  multiple 
pulmonary  emboli,  bacterial  meningitis  and  the 
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like).  Specific  therapy  to  correct  oxygen  deficits 
(hyperbaric  oxygen)104  or  related  cellular  meta- 
bolic demands  (hypothermia)105  is  of  proven 
value  experimentally,  but  is  poorly  adapted  to 
roadway,  emergency  ward  and  battlefield  realities. 
Since  therapy  which  retards  cellular  metabolism 
is  of  benefit  experimentally,  the  role  of  barbitu- 
rates is  being  studied  clinically106  and  experi- 
mentally107 in  the  various  anoxic-ischemic  dis- 
eases, to  better  define  the  potential  role  of  this 
type  of  agent.  Barbiturates  appear  to  retard  me- 
tabolism by  partially  blocking  electron  transfer 
through  the  cytochrome  chain,96  but  may  have 
other  subcellular  effects. 

As  mentioned  above,  5 percent  carbon  dioxide 
is  a vasodilator,  and  is  of  some  prophylactic 
benefit  in  one  infrequently  encountered  clinical 
setting.  Its  major  effect  appears  to  be  upon  nor- 
mal blood  vessels;  as  blood  vessels  in  anoxic- 
ischemic  areas  are  already  maximally  vasodilated 
(luxury  perfusion,  reactive  hyperemia),  carbon 
dioxide  may,  therefore,  shunt  blood  away  from 
ischemic  areas  (reverse  steal).  Carbon  dioxide 
also  depresses  cerebral  activity  and  increases 
permeability  of  cerebral  capillaries  to  albumin. 
It  may,  therefore,  cause  cytotoxic  and  vasogenic 
edema,108  and  may  dangerously  elevate  intra- 
cranial pressure.  It  is  valueless  when  localized  or 
systemic  acidosis  is  present,92  and  probably  can- 
not increase  vasodilation  after  termination  of  an 
insult.109  This  potentially  toxic  agent  appears  to 
have  essentially  no  clinical  role. 

By  contrast,  hypocapnia  induced  by  forced 
hyperventilation  will  cause  vasoconstriction  in 
normal  brain  tissue.  It  is  of  theoretical  benefit  in 
cases  of  focal  ischemia  (that  is,  stroke)  because 
it  should  shunt  blood  from  healthy  areas  to 
oxygen-poor  ones,  but  seems  not  to  be  strikingly 
effective.  Hyperventilation  also  reduces  vascular 
volume  by  causing  vasoconstriction.  It  is  useful 
in  neurosurgical  anaesthesia,110  can  lower  intra- 
cranial pressure  and  can  reverse  incipient  brain 
herniation  in  patients  with  anoxic-ischemic  cere- 
bral lesions. 

Corticosteroids  are  effective  in  reversing  the 
vasogenic  edema  produced  by  altered  blood  ves- 
sels adjacent  to  tumors,111  but  are  ineffective  in 
reversing  vasogenic  edema  caused  by  direct  vessel 
injury  such  as  cold-induced  cortical  lesions.112 
They  probably  only  have  slight  effect  upon  the 
delayed,  well-tolerated  vasogenic  postinfarction 
edema.  Steroids  also  have  little  beneficial  effect 
upon  ischemic  cerebral  edema.113  In  sum,  they 


may73  or  may  not113  be  of  some  benefit  in  anoxic- 
ischemic  disease.  Many  clinicians  reserve  their 
use  for  cases  in  which  cerebral  edema  is  causing 
further  morbidity,  and  then  use  rather  high  doses 
of  agents  such  as  dexamethasone.  Osmotic  diuret- 
ics may  be  of  some  further  benefit  in  such 
cases.114'115  Xanthines,116  which  retard  breakdown 
of  cyclic  amp  and  may  therefore  diminish  energy 
requirements  of  distressed  cells,  are  also  under 
investigation. 

In  summary,  in  evaluating  the  neuronal  re- 
sponse to  an  anoxic-ischemic  insult,  one  must 
evaluate  several  factors,  as  outlined  below: 

• Flow  factors.  Does  the  lesion  interrupt  blood 
flow?  To  what  extent?  Where,  diffusely?  In  a vas- 
cular territory?  In  a border  zone?  Is  there  capil- 
lary stagnation? 

• Nutritive  factors.  Does  the  lesion  deprive 
oxygen?  Glucose?  Other  factors?  Is  lactate  pro- 
duced? Does  it  accumulate? 

• General  factors.  What  is  the  patient’s  overall 
condition?  Is  he  anaesthetized?  Hypothermic? 
What  is  his  status  after  injury?  Hypotensive  or 
hypertensive?  Apneic? 

• Evaluating  the  lesion.  What  is  the  nature  and 
distribution  of  the  lesion  produced?  Diffuse? 
Focal?  Multifocal?  Is  the  blood-brain  barrier 
intact? 

• Electroencephalograph.  Does  an  electroen- 
cephalograph show  slowing?  Flattening?  Spin- 
dling? Nonreactive  alpha? 

• Changes.  Are  there  delayed  changes?  No 
reflow?  Demyelination?  Recurrence  of  the  original 
problem? 

• Therapy.  Are  there  specific  therapeutic  im- 
plications? Oxygen?  Glucose?  Steroids?  Osmotic 
agents?  Other  medical  or  neurosurgical  modali- 
ties? 

The  above  approach  will  enable  a clinician  to 
understand  the  pathophysiology  in  a patient  or 
experimental  animal  with  anoxic-ischemic  brain 
injury,  and  to  interpret  research  protocols  em- 
ploying drugs  or  treatments  of  potential  benefit 
to  his  patient. 
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A Predictive  Study  of  Congenital  Heart 
Disease  and  Need  for  Care 

NIGEL  ROBERTS,  MD,  Los  Angeles 


For  long-term  planning  in  the  delivery  of  health  care,  prevalence  data  are 
essential  for  budget  estimates  in  terms  both  of  distribution  and  training  of 
manpower  and  fiscal  responsibility.  From  incidence  figures,  from  the  knowl- 
edge of  the  natural  history  of  congenital  heart  disease  and  from  predicted 
population  estimates  it  is  possible  to  construct  a model  that  reflects  the  prev- 
alence of  congenital  heart  disease.  This  has  been  done  for  the  state  of  Cali- 
fornia; the  methods  used  and  the  data  gathered  should  prove  useful  nationally. 

It  is  estimated  that  there  were  in  1975  in  California  17,531  children  under 
21  years  of  age  with  congenital  heart  disease;  24  percent  of  these  had  ven- 
tricular septal  defects  and  23  percent  had  pulmonary  stenosis,  11  percent 
had  atrial  septal  defects  and  9 percent  had  aortic  stenosis;  the  other  forms 
of  congenital  heart  disease  constituted  the  remaining  33  percent.  Based  on 
these  estimates  it  is  then  possible  to  plan  the  medical  resources  necessary 
for  optimal  care. 


Estimates  of  the  incidence  of  congenital  cardiac 
malformations*  are  now  available.1"'*  It  is  difficult, 
however,  to  use  these  estimates  for  the  determina- 
tion of  the  prevalence  of  congenital  cardiac  mal- 
formations1^ because  the  incidence  data  fail  to 
include  attrition  through  death  or  recovery.  For 
long-term  planning  in  the  delivery  of  health  care, 
prevalence  data  are  essential  for  budget  estimates 
in  terms  both  of  distribution  of  manpower  and 
fiscal  responsibility. 

A recent  report4  to  the  California  legislature  on 
the  California  Crippled  Children  Services  con- 
cludes that  for  determinations  of  case  finding 

‘Incidence  is  the  occurrence  of  congenital  heart  disease  during 
a given  period. 

tPrevalence  represents  the  proportion  of  the  population  with 
congenital  heart  disease  at  a particular  time.  The  general  rela- 
tionship of  prevalence  (P)  and  incidence  (I)  may  be  expressed  as 
P = IXD,  where  D is  duration  of  the  disease  in  an  individual  case 
expressed  with  same  time  units  as  I. 
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effectiveness  and  for  the  establishment  of  objec- 
tives and  priorities  for  future  program  operations 
it  is  necessary  to  find  a meaningful  point  prev- 
alence of  the  handicapped  population.  The  re- 
port goes  on  to  say  that  it  would  be  possible  to 
obtain  detailed  and  useful  figures  on  the  popula- 
tion by  conducting  an  extensive  state  survey  based 
on  a health  examination  survey.  The  report,  how- 
ever, concludes  that  such  a survey  probably  would 
be  exorbitantly  expensive  in  terms  of  its  benefits. 

The  purpose  of  this  study  is  to  use  incidence 
and  attrition  data  to  create  a model  that  reflects 
the  expected  prevalence  of  congenital  cardiac 
malformations  in  California.  Requirements  for 
the  delivery  and  maintenance  of  health  care  can 
then  be  assessed. 

Specifically  the  objects  of  this  study  are  the 
following:  ( 1 ) to  assess  the  number  of  cases  of 
congenital  cardiovascular  malformation  for  a 
given  year  in  the  California  population  under  21 
years  of  age.  (2)  To  delineate  the  different  types 
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TABLE  1. — Predicted  Population  of  California’  and 
Estimated  Live  Births’  for  Selected  Years  Between 
1975  and  1994 


Population  Live  Births 


1975  21,206,000  329,000 

1980  22,659,000  351,000 

1985  24,363,000  378,000 

1990  26,098,000  405,000 

1995  27,726,000  429,753 


*A  live  birth  rate  of  15.5  is  assumed. 


of  congenital  cardiac  malformations  assessed. 
(3)  To  show  that  such  predictions  may  be  used 
to  assess  the  extent  of  required  health  care 
resources. 

It  is  important  to  note  that  the  population  of 
California  is  almost  a tenth  of  the  total  population 
of  the  United  States.  The  United  States  Health 
Department’s  1970  population  figures  for  Cali- 
fornia and  the  nation  were  20  million  and  203 
million  people,  respectively;  the  1975  figures  were 
21  million  and  213  million,  respectively. 

Materials  and  Methods 

The  population  under  consideration  for  this 
study  is  that  of  the  state  of  California.  From 
predictions  of  the  number  of  live  births  in  Cali- 
fornia from  1975  to  1994  it  is  possible  by  the 
use  of  incidence  figures  to  estimate  the  number 
of  children  who  would  be  born  with  congenital 
heart  disease  each  year.  Those  children  born  in 
the  final  year  and  all  the  children  from  previous 
years  who  enter  the  second  year  of  life  are  then 
added  together  over  the  20-year  period.  The  total 
estimate  for  the  cases  of  congenital  heart  disease 
in  1994  is,  however,  much  larger  than  the  actual 
prevalence  of  congenital  heart  disease  in  the  under 
21-year-old  children  because  this  number  fails  to 
include  either  an  estimated  attrition  through 
spontaneous  improvement  or  death  or  to  exclude 
those  children  who  reach  twenty  years  of  age. 

By  the  use  of  such  a predictive  study,  which  is 
the  same  length  in  years  as  the  upper  age  limit  of 
the  studied  cohort,  one  is  able  to  ensure  that  at 
the  end  of  the  20-year  period,  all  the  children 
included  will  be  those  who  have  been  predicted 
and  that  all  the  children  will  be  20  years  old  or 
less. 

A knowledge  of  the  natural  history  and  surgi- 
cal management  is  then  applied  to  the  individual 
lesions.  With  respect  to  congenital  heart  disease 
the  prevalence  of  heart  disease  in  the  20-year-old 
and  under  group  can  therefore  be  regarded: 


TABLE  2. — Incidence  of  Congenital  Heart  Disease 
Based  on  a Mean  Three-Year  Observation  of 
54,765  Children’ 

54,765  Live  births 

420  Children  with  congenital  heart  disease  ....  7.7* 
78  Children  died  before  28  days 
50  Children  died  between  28  days  and  1 year 
20  Children  died  after  1 year 

272  Children  with  congenital  heart  disease 

survived  for  an  average  of  three  years  ....  5.3* 

♦Incidence  of  congenital  heart  disease  per  1,000  live  births 


Prevalence  of  congenital  heart  disease  in  those 
under  21  years  of  age  in  California  equals 
(yearly  California  population  for  20  years  X 
live  birth  rate  : 1,000)  X (incidence  of  con- 
genital heart  disease  : 1,000)  minus  (the  chil- 
dren expected  to  die  in  the  first  year  of  life  in 
each  of  the  first  19  years  of  the  study  + the 
spontaneous  improvement  rate  + the  prema- 
ture death  rate). 

From  California  population  predictions  and 
live  birth  rates  are  determined  the  numbers  of 
children  expected  to  be  born  (Table  1).  Inci- 
dence figures  for  congenital  heart  disease  are 
then  used  to  estimate  the  predicted  number  of 
cases  (Table  2).  For  the  years  1975  through 
1994  all  the  children  with  congenital  heart 
disease  are  added  up. 

From  this  total  are  subtracted  all  those  born 
between  1975  and  1993  who  fail  to  survive 
for  one  year,  those  who  would  be  expected 
spontaneously  to  improve  and  those  who  would 
be  expected  prematurely  to  die.  This  figure 
would  reflect  the  number  of  children  up  to  the 
age  of  20  with  congenital  heart  disease  in 
California  in  1994.  A prevalence  ratio  is  then 
determined. 

In  order  to  avoid  the  necessity  of  carrying  out 
an  analysis  for  attrition  through  spontaneous  im- 
provement or  death  for  each  of  the  years  between 
1975  and  1994,  a yearly  estimate  of  survivors  of 
children  with  congenital  heart  disease  born  in 
1975  is  then  made  (Table  3).  Similarly,  estimates 
are  made  for  each  individual  cardiac  lesion.  These 
estimates  are  then  proportionally  increased  by  a 
population  factor  which  represents  the  yearly  in- 
crease in  California  population  (Table  4).  The 
total  estimate  of  congenital  heart  disease  can  then 
be  used  to  derive  a prevalence  ratio  for  1994. 

For  children  with  ventricular  septal  defects  and 
with  pulmonary  stenosis,  the  health  care  require- 
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TABLE  3. — Yearly  Estimate  of  Survivors  of  Children 
With  Congenital  Heart  Disease  Born  in  1975 


Year 

Year  of 
Life 

Number  of 
Children 

Population 
Factor * 

1975  . 

<1 

2,520 

1.29 

1976  . 

2 

1,460 

1.27 

1977  . 

3 

1,304 

1.25 

1978  . 

4 

1,147 

1.24 

1979  . 

5 

1,104 

1.23 

1980  . 

6 

1,061 

1.21 

1981  .. 

7 

1,018 

1.19 

1982  . . 

8 

975 

1.17 

1983  . . 

9 

933 

1.16 

1984  . . 

10 

891 

1.15 

1985  . . 

11 

849 

1.13 

1986  . . 

12 

820 

1.11 

1987  .. 

13 

791 

1.10 

1988  .. 

14 

762 

1.08 

1989  . . 

15 

733 

1.07 

1990  . . 

16 

704 

1.06 

1991  . . 

17 

675 

1.04 

1992  . . 

18 

646 

1.02 

1993  . . 

19 

617 

1.01 

1994  . . 

20 

589 

1.00 

*Population 

factor  is  the  population  of  California  in  1994 

divided  by  the  population  in  the  index  year.  For 
, . 27,435,400  , 

the  population  factor-  22>659>000  " 1-21 

instance  in  1980, 

ments  are  estimated  and  compared  with  those 
actually  rendered  in  California. 

Major  assumptions  in  this  study  include  a rela- 
tively stable  live  birth  rate,  a predicted  popula- 
tion growth,  stable  incidence  figures  for  heart 
disease  and  a similar  death  rate  in  serious  cardiac 
lesions  and  a constant  prevalence  ratio.  A live 
birth  rate  of  15.5  per  1,000  population  is  used 
because  it  is  the  most  recently  available  figure 
(1974) 5 and  it  is  more  likely  to  represent  future 
figures  rather  than  the  high  figures  of  the  early 
1 970’s. G The  estimates  for  predicted  population 
were  obtained  from  the  California  State  Depart- 
ment of  Finance  in  Sacramento.  The  D-100 
series  was  favored  over  other  state  and  federal 
estimates  because  it  takes  into  account  not  only 
the  fertility  rate  but  the  migration  rate  and  local 
factors.7  The  incidence  data  for  the  frequency 
for  congenital  heart  disease  were  obtained  from 
the  Perinatal  Research  Branch,  National  Insti- 
tutes of  Health,  Bethesda,  Maryland.3  The  inci- 
dence of  congenital  heart  disease  in  this  study 
was  estimated  after  data  were  obtained  after  a 
mean  follow-up  period  of  three  years.  In  a further 
long-term  study  by  Dr.  Julien  Hoffman,  Profes- 
sor of  Pediatrics  at  the  University  of  California, 
San  Francisco,  by  36  months  of  age  over  98  per- 
cent of  congenital  heart  disease  had  been  located. 
It  is  realized,  however,  that  the  incidence  figures 
for  congenital  heart  disease  are  primarily  obtained 


TABLE  4. — Estimated  Numbers  of  Children  With 
Congenital  Heart  Disease  in  California  in  1995 


Year  of  Number  of 
Year  of  Birth  Life  Children* 


1994  1 3,251 

1993  2 1,854 

1992  3 1,630 

1991  4 1,442 

1990  5 1,358 

1989  6 1,284 

1988  7 1,211 

1987  8 1,141 

1986  9 1,082 

1985  10  1,025 

1984  11  959 

1983  12  910 

1982  13  870 

1981  14  822 

1980  15  784 

1979  16  746 

1978  17  702 

1977  18  659 

1976  19  623 

1975  20  589 


Total  22,922 


(Number  of  cases  in  1995Xl00-^-California  population  in  1995) 
Prevalence  Ratio  = 0.078 


*This  number  represents  the  childen  who  survived  until  1995 
from  those  born  in  the  year  listed  alongside  the  number.  The 
number  of  children  is  obtained  in  each  year  of  birth  by  propor- 
tionately increasing  the  number  of  children  in  a certain  year  of 
life  in  Table  3 by  the  population  factor.  For  instance,  in  Table  3 
in  the  fifth  year  of  life  there  are  estimated  to  be  1,104  survivors 
of  children  born  in  1975.  However,  children  alive  in  1995  who 
were  in  their  fifth  year  of  life  would  have  been  born  in  1990. 
Consequently  1,104x1-23  (from  Table  3)  equals  1,358  (Table  4) 


from  a low  socioeconomic  group,3  but  the  inci- 
dence figures  are  very  similar  to  those  obtained 
by  Dr.  Hoffman  from  the  San  Francisco  Bay  area 
of  California.  This  latter  group  reflects  all  the 
major  racial  and  socioeconomic  groups  with  the 
exception  of  the  very  affluent. 

The  final  assumptions  were  that  the  natural 
history  studies  of  children  with  ventricular  septal 
defects8’9  reflected  the  distribution  of  small, 
moderate  and  large  defects  and  that  corrective 
cardiac  surgical  treatment  results  would  not 
worsen. 

It  is  to  be  emphasized  that  this  study  concerns 
itself  with  congenital  heart  disease  and  does  not 
include  rheumatic,  atherosclerotic  and  hyperten- 
sive heart  disease.  Since  accurate  data  are  un- 
available for  the  incidence  of  patent  ductus  arteri- 
osus in  premature  children,  bicuspid  aortic  valves 
and  for  prolapsed  mitral  valves,  these  three  con- 
ditions have  been  omitted. 

Results 

Live  births  in  California  estimated  from  a live 
birth  rate  of  15.5  per  thousand  and  from  the  pre- 
dicted population  are  tabulated  alongside  repre- 
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sentative  years  (1975,  1980,  1985,  1990  and 
1995  [Table  1]). 

After  the  estimation  of  the  live  births  per  year 
is  made,  the  incidence  of  specific  cases  of  con- 
genital heart  disease  is  predicted.  An  example 
year  is  tabulated  as  Table  5.  The  lesions  are  listed 
under  five  columns.  The  first  column  is  the  total 
number  of  defects  at  birth,  the  next  three  columns 
represent,  respectively,  children  who  had  cardiac 
lesions  and  died  within  28  days  of  birth,  between 
28  days  and  one  year,  and  after  one  year.  The 
remaining  column  represents  those  children  who 
would  be  expected  to  live  longer  than  one  year. 
Addition  of  these  estimates  indicates  that  there 
would  be  40,038  children  with  congenital  heart 
disease  under  20  years  of  age  in  1995. 

This  estimate,  however,  fails  to  include  attri- 
tion through  spontaneous  improvement  or  death. 
Recovery  of  children  with  congenital  heart  disease 
is  due  predominantly  to  spontaneous  closure  of 
defects  of  the  ventricular  septum  and  closure  of 
the  ductus  arteriosus.  Mortality  statistics  for  sud- 
den death  and  from  specific  cardiac  surgical 
procedures  are  also  used. 

As  an  example,  Table  6 represents  attrition  in 
children  born  in  1975  with  ventricular  septal 
defects.  By  1994  (when  children  born  in  1975 
are  in  their  20th  year)  it  is  expected  that  there 
would  be  at  most  168  with  ventricular  septal 
defects.  Each  of  the  major  groupings  of  cardiac 


conditions  went  through  a similar  analysis.  It  was 
estimated  that  each  year  there  would  be  411 
children  under  the  age  of  ten  years  who  would 
undergo  open  heart  surgery  in  California.  This 
figure  would  include  80  children  with  pulmonary 
stenosis,  100  children  with  atrial  septal  defects, 
60  children  with  coarctation  of  the  aorta,  30  chil- 
dren with  aortic  stenosis,  66  children  with  the 
tetralogy  of  Fallot  and  75  with  miscellaneous  con- 
ditions. It  was  estimated  that  8 percent  of  these 
procedures  would  result  in  death.  These  figures 
are  comparable  to  the  figures  prepared  by  the 


TABLE  6. — Estimated  Attrition  of  Children  Born  in  1975 
With  Ventricular  Septal  Defects  (VSD) 


1975 

1976 

1977 


1978-1984 


1985-1994 


810  children  born  with  VSD3  . . =810 

810  minus  84  children  who  die 
in  first  year3  and  292  VSD  that 

spontaneously  close8  =434 

434  minus  170  VSD  that  close 
spontaneously  which  represent 
75  percent  of  the  remaining  227 
small  VSD’s6  =264 

264  minus  57  VSD’s  that  close 
spontaneously  which  represents 
25  percent  of  the  remaining  227 
small  VSD’s  and  12  which  repre- 
sent deaths  from  attempted  sur- 
gical closure 1984=  177 

177  minus  9 which  represent 

deaths  from  attempted  surgical 

closure  1994  = 168 


TABLE  5. — California  Children  Born  With  Congenital  Heart  Disease  in  1975. 
Expected  on  Basis  of  Data  Collected  by  Mitchell  et  at.  19733 


At 

Birth 

Died 

<28  Days 

Died 
28  Days 
to  1 Year 

Died 
>1  Year 

Survived  for 
a Mean  of 
Three  Years 

Ventricular  septal  defect  

810 

54 

30 

18 

708 

Pulmonary  stenosis  

282 

30 

6 

246 

Atrial  septal  defect  

. 186 

42 

144 

Endocardial  cushion  defect  

90 

24 

12 

6 

48 

Patent  ductus  

210 

.6 

60 

6 

138 

Coarctation  of  aorta  

168 

90 

12 

66 

Tetralogy  of  Fallot  

96 

12 

12 

6 

66 

Aortic  stenosis  

96 

96 

Hypoplastic  left  heart  

78 

78 

Endocardial  fibroelastosis  

60 

6 

18 

24 

12 

Truncus  arteriosus  

42 

36 

6 

Transposition  of  great  arteries  . 

66 

18 

30 

6 

12 

Vascular  ring  

42 

6 

24 

6 

6 

Single  ventricle  

18 

12 

6 

Coronary  abnormalities  

30 

12 

12 

6 

Double  outlet,  right  ventricle  . . 

24 

6 

12 

6 

Pulmonary  atresia  

30 

6 

24 

Tricuspid  atresia  

30 

12 

12 

6 

Mitral  regurgitation  

18 

6 

12 

Miscellaneous  

144 

36 

36 

18 

54 

Total  

. . 2,520 

468 

300 

120 

1,632 
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Crippled  Children  Service  Section  of  the  State 
Department  of  Health  in  Sacramento  for  1971, 
1972  and  1973.10  11  Each  condition,  however,  was 
taken  separately  when  it  came  to  the  mortality 
figures  and  a mean  mortality  figure  for  each  con- 
dition was  used  in  estimating  operative  mortality 
(see  Table  7). 

Most  of  the  children  who  had  ductus  ligation 
would  be  lost  to  follow-up  in  the  second  decade 
and  similarly  20  percent  of  children  with  surgi- 
cally closed  atrial  septal  defects.  The  rate  of 
spontaneous  closure  of  ductal  ligation  was  like- 
wise accounted  for.  This  rate  was  0.6  percent 
per  annum  after  the  age  of  1 year.12 

Table  8 lists  in  the  first  two  columns  the  esti- 
mated incidence  of  congenital  heart  disease  in  live 
births  for  1975. 3 Columns  three  through  six  list 
the  estimated  frequency  of  the  eight  groups  of 
conditions  for  children  born  in  1975  at  arbitrarily 
selected  times.  From  these  estimates  it  is  possible 


TABLE  7. — California  Crippled  Children  Services 
Section  Open  Heart  Surgery  Figures*  (Children  1-4, 
5-20  years)  From  Which  Mortality  Estimates  Were 
Derived  (197 1-1 97 3)'° 11 


1971  1972  1973 

(Percent)  (Percent)  (Percent) 


59  Pulmonary  stenosis  7 3 2 

125  Atrial  septal  defect  1 1 1 

41  Aortic  stenosis  2 2 2 

110  Tetralogy  of  Fallot  13  11  15 

131  Ventricular  septal  defect  5 8 6 

626  Total  open  heart  cases  ...  9 8 8 


*These  figures  are  der.ved  from  the  24  centers  registered  by  the 
Crippled  Children  Services  Program  and  do  not  reflect  the  mortal- 
ity rates  from  the  other  90  cardiac  surgical  centers  in  California. 


to  add  total  numbers  of  estimated  cases  of  con- 
genital heart  disease  in  children  born  in  1975 
who  would  be  expected  to  live  to  1994  and  add- 
ing them  to  the  total  number  of  estimated  cases 
of  congenital  heart  disease  in  children  born  in 
1976  who  would  live  to  1994  (that  is,  in  the  19th 
year).  This  procedure  continued  for  all  the  year 
periods  up  to  1994.  This  gives  the  total  number 
of  expected  congenital  heart  disease  cases  in 
1994,  namely  22,922. 

In  1995  with  a California  population  of  more 
than  27  million  a prevalence  ratio  can  be  esti- 
mated. Therefore  with  the  assumption  that  the 
prevalence  is  relatively  stable  a total  estimate  for 
children  with  heart  disease  can  be  made  for  1975 
and  a California  population  of  just  over  21  mil- 
lion (column  seven,  Table  8). 

The  maximum  number  of  children  with  con- 
genital heart  disease  who  might  be  seen  in  1975 
is,  therefore,  17,531.  It  is  also  possible  to  predict 
which  types  of  lesions  are  in  these  children  with 
congenital  cardiovascular  lesions  (column  seven, 
Table  8). 

As  an  example  of  estimation  of  health  care 
requirements  the  two  commonest  lesions  have 
been  selected,  namely  the  ventricular  septal  defect 
and  pulmonary  stenosis.  These  two  conditions 
together  account  for  nearly  half  of  the  total  num- 
ber of  estimated  cases  of  congenital  heart  disease. 

In  1975  there  would  be  expected  to  be  810 
children  born  with  ventricular  septal  defects  of 
which  36  percent8  would  probably  be  of  at  least 
moderate  size  (Table  9).  On  the  basis  of  consul- 
tations with  a pediatric  cardiologist  every  two 


TABLE  8. — The  Incidence,  Frequency  and  Prevalence  of  Congenital  Heart  Disease  in  California 


The  incidence  is  estimated  for  1975,  the  frequency  of  congenital  heart  disease  in  1976,  1978, 
1984  and  1994  would  be  expected  for  those  children  born  in  1975.  The  prevalence  of  con- 
genital heart  disease  in  1975  is  estimated. 


Incidence  Among 
Live  Births  With 
Congenital  Heart 
Disease  in  1975 


Number  Percent 


Expected  Frequency  for 
Selected  Years 

1976  1978  1984  1994 

( Percent ) ( Percent ) ( Percent ) (Percent) 


Expected 
Prevalence 
1975 

Number  Percent 


Ventricular  septal  defect  ....  810  32  30  20  21  29  4,182  24 

Pulmonary  stenosis  282  11  17  21  28  30  4,003  23 

Atrial  septal  defect  186  7 10  13  13.5  8 1,978  11 

Aortic  stenosis  96  4 6.5  8 11.5  16  1,637  9 

Persistent  ductus  arteriosus  . . 210  8 10  11  5 4 1,442  8 

Coarctation  of  aorta  168  7 4.5  6 6 1 897  5 

Tetralogy  of  Fallot  96  4 5 6 5 5 878  5 

Miscellaneous  672  27  17  15  10  7 2,514  14 


Total  Numbers*  2,520  1,460  1,147  849  587  17,531 


‘Number  of  children  with  congenital  heart  disease  who  are  expected  to  be  born  in  1975  and  to  survive  to  1976,  1978,  1984  and 
1994.  The  total  number  of  predicted  cases  of  congenital  heart  disease  for  1975  is  in  the  last  column. 
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months  for  a year  for  this  group  and  for  the  other 
64  percent  every  four  months,  3,300  visits  might 
be  anticipated.  The  children  older  than  one  year 
with  ventricular  septal  defects  are  divided  into 
five  groups  (after  P.  Wood)9  and  might  be  seen 
as  follows: 

Group  I (a  left  to  right  shunt  of  1.1  to  1.7:1) 
could  be  seen  every  two  years  and  the  remaining 
groups  every  six  months.  Group  II  (a  left  to  right 
shunt  between  1.8  and  2.9:1).  Group  III  (a  left 
to  right  shunt  of  over  3:1).  Group  IV  (a  left  to 
right  shunt  between  1.5  and  3.5:1  and  pulmon- 
ary hypertension)  and  group  V (a  left  to  right 
shunt  of  0.5  to  1.5  and  pulmonary  hypertension). 

In  all,  this  would  represent  7,770  patient  visits 
to  a cardiologist  (Table  9). 

From  the  group  of  children  less  than  1 year 
of  age  it  is  estimated  that  the  majority  of  children 
with  moderate  shunts  would  be  catheterized  and 
about  20  would  have  a cardiac  surgical  procedure. 
From  the  over  1-year-old  group  (II  and  III) 
about  40  children  per  year  would  be  expected  to 
have  corrective  surgical  operation  and  a similar 
number  to  have  preoperative  cardiac  catheteri- 
zations. 

Groups  IV  and  V,  children  with  a ventricular 
septal  defect  and  pulmonary  hypertension,  have 
been  prorated  over  the  20-year  period  and  it  is 
estimated  that  there  would  be  about  25  catheteri- 


zations a year  for  each  group  and  that  the  ma- 
jority of  group  IV  would  have  surgical  operation 
(Table  9).  Assuming  a relatively  stable  surgery 
rate,  there  would  be  approximately  40  children 
in  whom  postoperative  cardiac  catheterizations 
would  be  required. 

One  patient  visit  each  year  for  children  with 
pulmonary  stenosis  and  the  assumption  that  50 
percent  of  the  mild  and  all  of  the  moderate  and 
severe  are  eventually  catheterized  gives  prorated 
estimates  of  160  cardiac  catheterizations  per  year 
and  it  is  assumed  that  50  percent  of  these  children 
would  have  surgical  operation  (Table  9).  In 
1971,  a total  of  86  children  had  cardiac  surgical 
operation  on  a stenotic  pulmonary  valve  with  ap- 
proximately a 7 percent  mortality.10 

Discussion 

There  are  both  advantages  and  disadvantages 
in  the  use  of  the  20-year  period  1975  through 
1994  as  opposed  to  the  period  1956  through 
1975  in  the  estimation  of  prevalence  from  inci- 
dence figures.  Although  by  the  use  of  this  latter 
period,  one  can  initiate  the  study  with  actual 
numbers  of  different  types  of  congenital  lesions, 
one  is  much  less  certain  of  attrition.  Several  major 
medical  advances  in  the  management  of  children 
were  either  perfected  or  first  used  between  1956 
and  1975.  Systemic  to  pulmonary  anastomosis 


TABLE  9. — Estimated  Health  Care  Requirements  lor  Children  in  1975  With  Ventricular  Septal  Defect 

and  Pulmonary  Stenosis  in  California 


Catheteri-  Surgical 
Visits  zations  Therapy 


Ventricular  Septal  Defect  4,182  cases 

Under  1 year8 

292  (36  percent)  Spontaneous  closure  

227  (28  percent)  Became  smaller  

292  (36  percent)  Moderate  size  

Over  1 year9 

1,382  (41  percent)  Group  I L to  R 1.1-1. 7:1 

775  (23  percent)  Group  II  L to  R 1. 8-2.9: 1 

135  ( 4 percent)  Group  III  L to  R >3.0:1 

506  ( 15  percent)  Group  IV  L to  R 1 .5  - 3 .5 : 1 

573  ( 17  percent)  Group  V LtoR  0.5 -1.5:1 


Total  4,181 


900  i ) 

700  250  20 

1,800)  ) 


700 


1,500 ) 

270) 

80*  \ 

40 

and  pulmonary  hypertension  1,000 

25 

25 

and  pulmonary  hypertension  1,000 

25 

7.770 

380 

85 

Pulmonary  Stenosis  4,003  cases 

1,335  Mild 
1,334  Moderate 
1,334  Severe 

Total  4,003  4,000  160t  80t 


’Includes  40  postoperative  catheterizations  per  annum. 

tOn  the  basis  of  50  percent  of  the  mild  pulmonary  stenosis  cases,  all  the  moderate  and  severe  will  be  catheterized  over  a 20-year 
period. 

JOn  the  basis  of  50  percent  of  the  catheterization  cases  will  have  surgical  operation. 
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was  often  lifesaving  in  situations  of  pulmonary 
oligemia.  Open  heart  surgical  operation  to  cor- 
rect certain  lesions  became  more  practical.  The 
mortality  from  transposition  of  the  great  arteries 
changed  dramatically  with  the  introduction  of  the 
balloon  atrial  septostomy  (1966). 

The  importance  of  prevalence  estimates  of  a 
disease  process  is  evident  when  it  is  necessary 
to  assess  health  care  requirements.  The  health 
care  requirements  estimated  in  this  study  are 
probably  overestimates  as  not  all  the  cases  will 
have  been  located  and  the  attrition  rate  and 
surgical  mortality  may  err  on  the  conservative 
side. 

The  most  recently  available  figures  of  the  Cali- 
fornia Crippled  Children  Services  pertaining  to 
congenital  heart  disease  were  then  compared  with 
the  estimates. 

In  the  annual  report  of  cardiac  centers  (1971 
through  1973 110’11  it  is  indicated  that  there  were 
an  average  of  131  cardiac  surgical  closures  of 
ventricular  septal  defects  each  year  with  a mor- 
tality of  6 percent  in  children  under  21  years  of 
age,  figures  similar  to  those  estimated. 

This  report  also  indicates  that  just  over  900 
cardiac  catheterizations  were  carried  out  in  chil- 
dren under  one  year  and  1,854  in  children  be- 
tween 1 and  20  years  of  age.  Although  specific 
lesions  are  not  commented  upon,  these  figures 
would  be  compatible  with  the  above  estimates. 

The  assumptions  made  in  this  study  probably 
err  on  the  side  of  overestimating  the  population 
of  specific  congenital  heart  disease  described  in 
this  study.  It  is  to  be  reemphasized  that  the  pres- 
ent estimates  of  the  frequency  of  three  conditions 
— persistent  ductus  arteriosus,  bicuspid  aortic 
valve  and  prolapsed  mitral  valve — are  not  ac- 
curate enough  to  be  included  in  this  study.  How- 
ever, this  may  in  part  be  balanced  by  the  genetic 
implications  of  increased  survival  of  a group  of 
patients  with  congenital  heart  disease. 

It  should  also  be  noted  that  it  is  expected  that 
the  majority  of  children  who  have  had  cardiac 
surgical  procedures  will  need  to  be  studied  fur- 
ther because  of  the  high  frequency  of  residua.13,14 

Implications 

Disease  prevalence  data  are  essential  for  the 
planning  of  health  care  delivery.  The  manpower 


and  fiscal  responsibilities  can  only  be  determined 
by  a knowledge  of  the  prevalence  of  disease 
process  and  the  future  predictions  of  the  disease. 

This  paper  describes  an  original  method  for 
determining  prevalence  estimates  from  incidence 
data.  This  method  may  be  applied  to  any  disease 
process  which  has  a well-known  natural  history. 
Specifically,  this  paper  predicts  the  amount  of 
congenital  heart  disease  in  California  for  the  next 
20  years.  It  is  important  to  realize  that  merely  by 
increasing  the  estimates  tenfold,  the  study  is  ap- 
plicable to  the  whole  of  the  United  States. 


Summary 

In  conclusion,  this  study  has  estimated  the 
prevalence  of  congenital  heart  disease  in  Cali- 
fornia. To  convert  these  estimates  to  apply  to  the 
whole  of  the  United  States  of  America,  a popu- 
lation factor  of  ten  times  is  required. 

The  study  has  outlined  probable  health  care 
requirements  for  the  two  most  common  cardiac 
conditions  which  represent  nearly  50  percent  of 
the  congenital  cardiac  lesions.  Finally,  this  study 
may  serve  as  a model  on  which  prevalence  esti- 
mates can  be  determined  for  future  health  care 
delivery. 
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An  edited  transcription  of  an  Inter- 
departmental Clinical  Case  Confer- 
ence arranged  by  the  Department  of 
Medicine  of  the  UCLA  School  of 
Medicine  (University  of  California, 
Los  Angeles) 


Aneurysm  of  the 
Cardiac  Ventricle 

Its  Management  by  Medical 
and  Surgical  Intervention 


Ventricular  aneurysm  is  usually  a complication  of  acute  transmural  myocardial 
infarction.  The  development  of  cardiac  aneurysm  represents  a process  of  con- 
tinued thinning  and  fibrosis  of  the  necrotic  tissue  of  the  ventricular  wall.  Survival 
allovss  the  development  of  a solid  fibrous  scar  which  of  itself  does  not  affect 
global  ventricular  function  substantially.  Hence,  ventricular  aneurysms  can  be 
present  for  up  to  18  years  without  production  of  serious  symptoms.  The  cases 
were  reviewed  of  45  patients  in  whom  aneurysmectomy  and  myocardial  revas- 
cularization were  carried  out.  Surgical  mortality  was  low  (6.6  percent,  30  days); 
survival  one  year  after  operation  was  76  percent,  but  at  three  years  had  fallen 
to  47  percent.  Cause  of  late  death  was  dominantly  cardiac.  In  19  patients  post- 
operative study  was  done;  although  graft  patency  was  observed  in  98  percent, 
substantive  improvement  in  ventricular  performance  was  seen  in  a minority  of 
patients.  The  outcome  in  patients  with  ventricular  aneurysm  is  primarily  re- 
lated to  the  status  of  the  residual  myocardium  and  to  the  status  of  the  vessels 
which  supply  it.  The  mechanism  of  clinical  improvement  after  aneurysmectomy 
has  not  been  clarified.  However,  the  long-term  results  appear  to  be  similar  to 
those  in  patients  with  extensive  myocardial  infarction. 


Harold  J.  C.  Swan,  md,  phd:*  A review  of  the 
literature  on  ventricular  aneurysm  indicates  that 
it  is  a frequently  occurring  cardiac  lesion f that 
resection  of  aneurysm  can  be  done  with  a low 
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operative  mortality 2 and  that  a significant  propor- 
tion of  patients  improve  clinically ,3  some  in  a 
spectacular  manner.  These  reports  fail  to  provide 
objective  data  about  the  natural  history  of  estab- 
lished aneurysm  without  symptoms;  nevertheless, 
the  outlook  for  symptomatic  patients  seems  to  be 
poor ,4's  The  mechanism  by  which  cardiac  per- 
formance is  improved  after  operation  has  not  yet 
been  determined,  although  the  adverse  mechanical 
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consequences  of  paradoxical  expansion 7 and  the 
favorable  effect  of  reduction  of  ventricular  volume 
on  myocardial  wall  tension  are  frequently  cited.0 

The  purpose  of  this  symposium  is  to  review  the 
significance  and  current  management  of  this  im- 
portant complication  of  acute  myocardial  infarc- 
tion, principally  by  a critical  analysis  of  surgical 
material  at  the  Cedars-Sinai  Medical  Center,  Los 
Angeles.  Among  recent  reports,  we  find  that  our 
experience  is  similar  to  that  of  Cooperman  and 
associates 9 and  of  Fisher  and  co-workers 10  with 
regard  to  two-year  survival. 

Aneurysms  of  the  cardiac  ventricle  are  almost 
always  a consequence  of  acute  myocardial  infarc- 
tion. Of  patients  with  acute  myocardial  infarction, 
in  4 percent  to  15  percent  ventricular  aneurysm 
develops.0’11  Other  causes,  including  coronary 
embolus,  trauma,  diverticulum  or  cyst,  are  rela- 
tively uncommon  or  rare.  The  aneurysm  usually 
involves  the  ventricular  apex,  the  anterior  ven- 
tricle and  septum,  or  the  apex  and  anterolateral 
aspect  of  the  left  ventricle.  Posterior  aneurysms 
are  uncommon  and  involve  the  left  ventricle  and 
at  times  the  posterior  ventricular  septum  and  right 
ventricle.  Aneurysms  may  be  recognized  or  sus- 
pected during  the  acute  infarction,12  but  are  fre- 


quently first  detected  in  the  early  or  late  con- 
valescent phase  of  the  illness  on  routine  x-ray 
study  of  the  chest  by  a characteristic  distortion  of 
the  cardiac  silhouette 13  associated  with  minor 
residual  symptoms.  Patients  with  aneurysm  also 
present  clinically  with  congestive  heart  failure  or 
new  angina,  or  both.1'0  Ventricular  arrhythmias 
intractable  to  antiarrhythmia  treatment  are  less 
common  forms  of  clinical  presentation ,14  and 
systemic  embolus  is  relatively  uncommon. 

The  formation  of  a cardiac  aneurysm  is  related 
to  the  magnitude  of  involvement  of  ventricular 
myocardium  during  the  acute  episode.  If  the  ter- 
ritory subserved  by  the  affected  artery  is  large, 
then  transmural  destruction  is  likely  to  occur.  The 
specific  anatomy  of  the  diseased  parent  vessel 
and  alternative  (collateral)  supply  is  important. 
Continued  physical  exertion  or  blood  pressure 
elevation 12  in  the  early  phases  of  cardiac  necrosis 
may  predispose  to  aneurysm  formation.  Early 
steroid  therapy  may  seriously  impede  the  healing 
process  and  weaken  the  maturing  scar  tissue.15 

The  effects  of  acute  paradox  on  cardiac  dy- 
namics in  early  aneurysm 10  and  acute  infarction 17 
have  been  appreciated,  but  definite  therapy  based 
on  such  concepts  has  not  yet  been  established. 


» 


Figure  1. — Reproduction  of  the  Cal- 
comp  Computer  (Cal-comp  Incorpo- 
rated, Anaheim,  California)  printout, 
illustrating  the  length-tension  data 
(solid  line)  of  the  aneurysmal  strip 
and  the  best-fit  exponential  curve 
(dashed  line).  Stress  is  plotted  on 
the  vertical  axis  in  grams  per  square 
centimeter,  and  length  is  normalized 
on  the  horizontal  axis  as  a percent- 
age of  Li  (length  at  1 g of  force). 
The  exponential  equation  and  its 
constants,  and  the  computer  identifi- 
cation of  the  data,  are  shown  in  the 
inset. 
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The  current  treatment  of  chronic  aneurysm  in  the 
absence  of  symptoms  is  conservative,  and  it  is 
usual  to  consider  surgical  measures  only  when 
symptoms  appear.  Such  measures  include  excision 
with  or  without  revascularization  or,  when  nec- 
essary, replacement  of  the  mitral  valve. 

Aneurysm  may  be  defined  by  clinical,  angio- 
graphic or  anatomic  criteria.  As  our  present  re- 
port relates  primarily  to  aneurysms  treated  sur- 
gically, an  anatomic  description  is  in  order.  Thus, 
a chronic  aneurysm  usually  consists  of  a discrete 
transmural  scar  of  less  than  0.5  cm  thickness  that 
may  form  a sacular  bulge  from  the  cardiac  sil- 
houette. A characteristic  of  such  aneurysms  is 
their  tendency  to  collapse  when  the  heart  is  emp- 
tied of  blood  at  the  beginning  of  open-heart  sur- 
gical operation.  This  puckering  inwards  contrasts 
with  the  thicker-walled  normal  ventricular  struc- 
ture. The  area  of  aneurysm  tissue  resected  in  our 
patients  varied  from  9 to  80  sq  cm.  The  aneurysm 
consists  of  fibrous  tissue  with  clusters  of  myocytes 
that  frequently  exhibit  hypertrophy.  Calcification, 
endocardial  fibrosis  and  thrombus  formation  are 
relatively  common.  Acute  or  subacute  aneurysms 
usually  are  made  up  of  muscular  and  fibromuscu- 
lar  tissue. 

Several  clinical  features  may  suggest  ven- 
tricular aneurysm:  abnormal  left  ventricular  lift 


or  heave,  abnormal  apex  cardiogram ,12  electro- 
cardiogram18 and  echocardiogram ,19  For  antero- 
lateral aneurysm,  the  cardiac  silhouette  on  an 
x-ray  film  of  the  chest 13  can  be  most  dramatic. 
From  an  angiographic  standpoint,  segmental  ab- 
normality of  ventricular  wall  motion,  failure  of 
change  of  shape  or  thickening,  the  presence  of  an 
avascular  ventricular  wall  and  diseased  parent 
arteries  are  important .20 

Our  experience  during  the  period  from  January 
l , 1972,  to  July  1 , 1976,  includes  approximately 
300  patients  studied  in  the  Cardiac  Catheteriza- 
tion Laboratory  and  65  patients  operated  on  at 
the  Cardiovascular  Surgical  Service  of  the  Cedars- 
Sinai  Medical  Center,  with  an  overall  surgical 
mortality  (30  days)  of  6.6  percent.  The  current 
presentation  is  restricted  to  45  surgical  cases 
without  ventricular  septal  perforation  or  mitral 
regurgitation  for  which  full  data  (including  pre- 
operative catheterization  and  follow-up)  were 
available.  Preoperative  and  postoperative  cathe- 
terization data  were  obtained  in  19  patients. 

Mechanical  Effect  of  Ventricular  Aneurysms 

Parmley  and  colleagues 21  studied  the  expansile 
nature  of  aneurysm  tissue  removed  surgically  from 
patients.  The  in  vitro  length-tension  relation  of 
this  tissue  was  exponential  (Figure  1).  The  speci- 
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Figure  2. — Hemodynamics  of  a non- 
compliant  infarct.  A.  Relationship  of 
ejection  fraction  (EF),  end-diastolic 
volume  (EDV)  and  stroke  volume  (SV) 
to  infarct  size.  The  schematic  diagram 
shows  the  heart  in  systole  and  dias- 
tole, and  the  infarct  segment  (deline- 
ated by  the  solid  bars  to  the  right  of 
the  inset)  is  assumed  to  be  totally 
noncontractile  and  nondistensible. 
The  resulting  ejection  fraction  (EF)  is 
a linear  function  of  the  remaining 
quantity  of  normally  contracting  myo- 
cardium. B.  Left  ventricular  function 
curves  are  associated  with  reductions 
in  ejection  fraction  (EF)  and  stroke 
volume  (SV).  C.  The  relationship  be- 
tween ejection  fraction  (EF),  end- 
diastolic  volume  (EDV)  and  stroke 
volume  (SV).  When  the  ejection  frac- 
tion is  reduced  by  acute  myocardial 
infarction,  the  result  may  be  either  a 
decreased  stroke  volume  at  an  un- 
changed end-diastolic  volume  or  a 
compensatory  increase  in  end-dia- 
stolic volume  to  maintain  stroke  vol- 
ume. D.  The  obligatory  changes  in 
the  pressure-volume  relationships  con- 
sequent on  a noncompliant  infarct. 
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mens  were  identified  histologically  and  in  terms 
of  time  since  the  acute  event.  Established  aneu- 
rysms (nine  months  or  older)  were  usually  com- 
posed of  fibrous  tissues  that  were  extremely  stiff 
and  would  only  permit  an  increase  of  1 percent 
to  4 percent  in  circumferential  lengthening  during 
systole.  A few  were  fibromuscular — one  permitted 
an  increase  of  10  percent.  Early  aneurysms  (less 
than  four  weeks)  were  composed  of  muscular 
tissue  and  permitted  a systolic  increase  of  25 
percent  in  circumference.  The  presence  of  a com- 
pliant (and  therefore  expansile  myocardial  seg- 
ment) would  materially  worsen  the  performance 
of  a contracting  sphere  and  would  result  in  a 
lesser  ejection  fraction. 

We  had  previously  believed  that  a reduction  in 
ejection  fraction  of  the  ventricle  was  an  inverse 
function  of  the  proportion  of  the  ventricle  in- 
volved in  the  infarction  process  (Figures  2 and 
3 ).17  Compliance  of  the  infarct  has  an  additional 
adverse  effect  on  ventricular  mechanics.  A non- 
compliant  segment,  however,  would  have  little 
or  no  primary  influence  on  performance  apart 
from  the  loss  of  myocardial  contractile  elements. 
The  findings  of  Parmley  and  associates21  show 


that,  for  all  practical  purposes,  chronic  fibrous 
aneurysm  is  not  significantly  different  from  a rigid 
wall  in  terms  of  mechanics  (Figure  4).  In  contrast, 
the  early  muscular  aneurysm  has  an  extreme  de- 
pressant effect  on  overall  performance,  as  indi- 
cated by  a reduced  ejection  fraction.  Global  ven- 
tricular function  is  therefore  adversely  affected 
during  the  early  phase  after  infarction  and  should 
improve  with  the  formation  of  nondistensible 
scar  tissue. 

Clinical  Features  of  Established 
Ventricular  Aneurysm 

Peter  T.  Magnuson,  md:*  The  clinical  pre- 
sentation of  the  45  patients  considered  in  this 
report  represents  a spectrum  of  findings  similar 
in  distribution  to  that  found  in  the  general  popu- 
lation of  patients  with  symptomatic  coronary 
artery  disease,  with  some  distinctive  features. 

The  demographic  and  functional  characteristics 
are  important  in  that  43  of  45  (96  percent),  of 
the  patients  are  men,  a higher  proportion  than 
reported  in  other  major  series.  At  the  time  of 
preoperative  catheterization,  the  total  population 

* Department  of  Cardiology,  Cedars-Sinai  Medical  Center,  Los 
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Figure  3. — Hemodynamics  of  a com- 
pliant infarct.  A.  Assuming  that  half 
of  the  spherical  model  is  infarcted, 
the  left  ventricular  pressure-volume 
relationship  during  systole  and  dia- 
stole in  the  noninfarcted  cardiac 
hemisphere  illustrates  a normal  pres- 
sure-volume loop  and  results  in  a AV 
(or  stroke  volume,  SV)  of  30  ml  per 
sq  meter.  B.  If  the  noncontractile  in- 
farct segment  (right  panel)  shows 
normal  compliance,  it  will  stretch 
during  ventricular  systole  according 
to  its  passive  pressure-volume  curve, 
with  resultant  paradoxical  expansion. 
Forward  stroke  volume  can  be  main- 
tained only  with  an  increased  end- 
diastolic  and  a reduced  peak  systolic 
pressure.  C.  Effect  of  normal  com- 
pliance characteristics  with  para- 
doxical pulsations  on  ejection  frac- 
tion (EF).  The  ejection  fraction  will 
be  further  reduced  in  the  presence  of 
a compliant  infarct  segment  (circles 
for  10  percent  infarct,  diamonds  for 
40  percent  infarct).  D.  Interrelation- 
ship of  ejection  fraction  (EF),  stroke 
volume  (SV)  and  end-diastolic  volume 
(EDV).  In  the  presence  of  paradoxical 
pulsation,  reduction  in  ejection  frac- 
tion is  associated  with  a decrease  in 
sroke  volume  exceeding  that  pre- 
dicted for  a noncompliant  infarct  as 
shown  in  Figure  2A.  When  end-dia- 
stolic volume  remains  unchanged  in 
the  presence  of  normal  overall  ven- 
tricular compliance,  left  ventricular 
end-diastolic  pressure  is  also  un- 
changed (Figure  2D,  open  circle). 
The  stroke  volume  value  of  51  shown 
here  in  D may  be  returned  to  normal  levels  by  compensatory  dilatation  only  if  the  infarct  is  small  (10  percent  infarct).  This  rise  in  end- 
diastolic  volume  produces  a concomitant  rise  in  left  ventricular  end-diastolic  pressure  (Figure  2D,  square  symbol). 
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had  a mean  age  of  55  years,  ranging  from  32  to 
72  years.  Most  of  the  patients  (81  percent)  were 
in  functional  classes  III  and  IV,  as  might  be 
expected  in  patients  referred  for  surgical  inter- 
vention. 


Figure  4. — Theoretical  calculation  of  ejection  fraction  (vertical 
axis)  in  patients  with  aneurysms  of  different  size  and  stiffness. 
The  relative  size  of  the  aneurysm  (percentage  of  involvement  of 
the  left  ventricle)  is  indicated  on  the  horizontal  axis.  For  com- 
parative purposes,  the  data  have  been  calculated  assuming 
an  end-diastolic  stress  (ED<J)  of  150  grams  per  sq  cm  and  a 
peak  systolic  stress  (PSd)  of  750  grams  per  sq  cm.  If  the  area 
of  the  infarct  is  initially  noncontractile  and  nondistensible,  the 
ejection  fraction  will  then  be  reduced  in  direct  relation  to  the 
proportion  of  inert  elements  (solid  line).  When  the  compliance 
characteristics  of  the  infarct  are  considered,  it  is  apparent 
that  there  will  be  outward  movement  of  the  infarct  seg- 
ment during  each  systole.  Therefore,  a portion  of  the  potential 
systemic  stroke  volume  will  be  delivered  into  this  segment  and 
the  ejection  fraction  will  be  further  reduced.  The  theoretical 
reduction  in  ejection  fraction  produced  by  each  of  the  three 
types  of  aneurysms  studied  is  plotted. 


Of  the  patients,  75  percent  had  a history  of 
angina.  Nevertheless,  in  contrast  to  other  patients 
with  coronary  artery  disease  referred  to  us,  51 
percent  of  the  patients  had  symptoms  compatible 
with  congestive  heart  failure;  the  combination  of 
angina  and  symptoms  of  heart  failure  was  present 
in  slightly  more  than  a third  of  the  patient  popu- 
lation. 

Serious  ventricular  arrhythmias  (ventricular 
tachycardia  and  ventricular  fibrillation)  were 
present  in  20  percent  of  the  patients  and  were  the 
predominant  presenting  feature  in  six  of  these  nine 
patients.  In  four  additional  patients,  ventricular 
fibrillation  had  occurred  during  myocardial  in- 
farction. Systemic  embolization  had  occurred  in 
only  two  of  the  patients;  this  was  a surprisingly 
low  figure  inasmuch  as  anticoagulation  was  car- 
ried out  in  only  a third  of  the  patients  and  a 
high  incidence  of  mural  thrombi  was  present  at 
preoperative  catheterization. 

Regarding  infarct  location,  87  percent  of  the 
patients  had  antecedent  anterior  or  lateral  wall 
myocardial  infarction,  implicating  the  anterior 
descending  coronary  artery  and  its  major 
branches.  The  primary  indication  for  catheteriza- 
tion, and  in  large  part  for  subsequent  surgical 
operation,  was  slanted  heavily  toward  those  pa- 
tients with  angina  as  an  important  symptom.  In 


Figure  5. — The  “classical”  electrocardiogram  of  anterior  ventricular  aneurysm  with  R wave  absence  from  VI  through  V 5 and  elevated 
coved  ST  segments  in  the  anterior  precordium.  This  is  not  a universal  finding  in  ventricular  aneurysm  of  the  anterior  wall. 
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contrast  to  the  older  published  reports,  only  a few 
patients  were  referred  solely  because  of  significant 
heart  failure,  although  about  half  of  the  total 
group  did  have  symptoms  of  heart  failure.  Life- 
threatening  ventricular  arrhythmia  not  controlled 
with  intensive  pharmacologic  regimens  was  the 
sole  indication  for  referral  in  seven  patients. 
Studies  were  also  done  in  those  in  whom  ventricu- 
lar aneurysm  was  strongly  suspected  based  on 
findings  from  clinical  examination,  in  those  in 
whom  there  were  notably  abnormal  findings  on 
treadmill  examinations  and  in  patients  surviving 
massive  myocardial  infarction. 

The  classical  electrocardiographic  evidence 
(Figure  5)  for  ventricular  aneurysm  was  present 
in  only  65  percent  of  the  group;  this  was  similar 
to  that  reported  in  patients  with  aneurysm  defined 
by  ventriculography.18  A subgroup  of  34  patients 
was  identified  in  which  the  causative  infarction 
could  be  clearly  related  to  the  time  of  referral 
for  catheterization.  Of  the  patients,  75  percent 
presented  for  catheterization  within  one  year  after 
infarction.  Those  patients  presenting  less  than 
three  months  after  their  infarction  had  clinical 
findings  equally  divided  between  those  with  angina 
and  those  with  ventricular  arrhythmias.  Patients 
studied  at  3 to  12  months  after  infarction  were 
predominantly  those  with  angina  and  included 
all  three  of  the  patients  referred  solely  because 
of  heart  failure.  Those  patients  presenting  one 
year  after  infarction  were  all  referred  because  of 
unstable  or  incapacitating  angina. 

Coronary  Anatomy  and  Left 
Ventricular  Function 

Neil  A.  Buchbinder,  md:*  Each  of  the  45 
patients  underwent  left  heart  catheterization  with 
left  ventriculography  and  selective  coronary  angi- 
ography. In  30  patients  right  heart  catheterization 
was  also  done  with  determination  of  cardiac  out- 
put by  the  indicator  dilution  method.  The  angio- 
graphic and  hemodynamic  data  were  reviewed  and 
recorded  according  to  the  format  recommended 
by  the  American  Heart  Association  (Figures  6 
and  7). 22 

The  maximal  degree  of  narrowing  was  deter- 
mined for  each  of  the  15  segments  of  the  coronary 
arterial  tree.  In  the  left  anterior  descending  coro- 
nary artery,  the  proximal  segment  was  defined 
as  that  portion  upstream  to  the  first  septal  per- 
forating branch,  and  the  distal  was  defined  as  that 
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Figure  6. — Regional  division  of  the  left  ventricular  wall  as  defined 
by  right  anterior  oblique  (RAO)  (left  panel)  and  left  anterior  oblique 
(LAO)  (right  panel)  ventriculograms.  The  location  of  areas  of  hypo- 
kinesis,  akinesis  or  dyskinesis  was  defined  in  our  cases  in  ac- 
cordance with  this  format. 

portion  after  the  first  septal  perforator.  The  sys- 
tolic motion  of  each  segment  of  the  left  ventricle 
was  determined  and  recorded  as  being  either 
hypokinetic,  akinetic  or  moving  in  a paradoxical 
(dyskinetic)  fashion.  Segments  exhibiting  both 
akinesia  and  dyskinesia  were  included  as  aneu- 
rysmal when  clearly  delineated  from  surrounding 
myocardium. 

Anatomic  Findings 

The  apical  segment  was  the  most  frequently 
involved,  being  abnormal  in  93  percent  of  the 
patients.  The  next  most  frequently  involved  was 
segment  2 (the  midanterior  wall),  which  was 
abnormal  in  82  percent.  The  inferior  apical  seg- 
ment (segment  4)  was  involved  in  42  percent 
of  the  patients,  and  the  septal  segment  (number 
6),  was  involved  in  24  percent.  These  segments 
(numbers  2,  3,  4 and  6)  usually  receive  their 
blood  supply  from  the  regions  of  the  left  anterior 
descending  coronary  artery.  Segment  number  5, 
supplied  by  the  right  coronary  artery,  was  the 
least  commonly  involved  segment  and  was  some- 
times involved  in  combination  with  segment  4. 
Segments  1 and  7 were  not  involved  by  aneurysm 
in  any  of  the  patients  studied.  In  four  patients 
only  one  ventricular  segment  was  involved.  In 
only  six  patients  were  four  or  more  segments  in- 
volved by  aneurysm.  An  almost  equal  number 
of  patients  had  2-segment  or  3-segment  involve- 
ment. Altogether,  this  group  made  up  almost  80 
percent  of  the  patients  studied. 

If  coronary  disease  is  defined  as  greater  than  50 
percent  narrowing  of  the  diameter  of  the  parent 
vessel,  then  67  percent  of  the  patients  had  triple 
vessel  disease,  27  percent  double  and  6 percent 
single  vessel  disease.  Considering  lesions  of 
greater  than  90  percent  as  representing  significant 


THE  WESTERN  JOURNAL  OF  MEDICINE  31 


ANEURYSM  OF  THE  CARDIAC  VENTRICLE 


stenoses,  9 percent  of  patients  had  each  of  the 
three  vessels  narrowed  by  91  percent  to  100 
percent  while  31  percent  had  double,  and  56  per- 
cent single  vessel  disease. 

Relation  of  Coronary  Anatomy  to 
A neurysm  Location 

Although  aneurysms  can  be  related  to  the  dis- 
tribution of  only  one  major  coronary  vessel,  the 
overall  extent  of  the  coronary  disease  is  substan- 
tially greater,  most  of  the  patients  having  serious 
disease  of  at  least  one  additional  vessel.  In  56 
percent  of  the  patients,  the  vessel  that  supplied 
the  area  of  the  aneurysmal  segment  was  com- 
pletely occluded.  In  27  percent,  the  diameter  was 
narrowed  by  91  percent  and  99  percent,  and  in 
only  15  percent  was  it  less  than  90  percent.  We 
cannot  exclude  the  possibility  that  a vessel  was 
completely  occluded  at  the  time  of  the  acute 
myocardial  infarction  and  subsequently  became 
recanalized. 

Of  the  patients,  41  (91  percent)  had  aneurysms 
in  the  distribution  of  the  left  anterior  descending 
coronary  system  with  involvement  of  the  anterior 
wall,  apex  or  septal  portions  of  the  ventricle,  or 
combinations  of  these.  Although  30  of  the  pa- 
tients (73  percent)  had  the  site  of  maximal  nar- 
rowing proximal  to  the  first  septal  perforating 


branch  of  the  anterior  descending  coronary  artery, 
27  percent  of  the  patients  had  narrowing  distal 
to  the  first  septal  perforator.  This  shows  that 
disease  distal  to  the  first  septal  perforator  can 
account  for  substantial  myocardial  involvement 
and  subsequent  myocardial  destruction.  In  cer- 
tain patients  with  similar  coronary  lesions  the 
presence  of  preexisting  collateral  vessels  may 
protect  against  the  development  of  aneurysms. 

Hemodynamic  Findings 

Pertinent  hemodynamic  measures  in  the  45 
patients  are  shown  in  Figure  8.  The  average  car- 
diac index  and  peak  dp/dt  for  the  group  remained 
within  normal  limits;  the  average  end-diastolic 
pressure,  although  elevated,  was  only  moderately 
so.  Nevertheless,  the  average  end-diastolic  and 
end-systolic  volumes  were  increased  significantly 
(122  ml  per  sq  meter  and  82  ml  per  sq  meter, 
respectively),  and  the  average  ejection  fraction 
at  0.33  was  reduced.  More  impressive,  however, 
was  the  wide  range  of  values  in  each  of  the  cate- 
gories, indicating  that  function  depended  on  fac- 
tors other  than  the  presence  or  extent  of  aneu- 
rysm, that  is,  on  performance  of  residual  myo- 
cardium. 

Preangiographic  symptoms  correlated  poorly 
with  the  measurements  described.  A history  of 


Aorta 


Figure  7. — Classification  of  the  coronary  arterial  tree  for  the  purposes  of  categorization  and  localization  of  coronary  arterial  obstructive 
lesions.  AC  = atrial  circumflex;  AM  = acute  marginal;  AV  = artery  to  A-V  node;  CB  = conus  branch;  C i rc  — left  circumflex  artery;  D1  = first 
diagonal;  LAD  = left  anterior  descending  coronary  artery;  LCA  = left  coronary  artery;  OM  = obtuse  marginal;  PD  = posterior  descending; 
PL  = posterolateral;  RCA  = right  coronary  artery;  RPD  = right  posterior  descending;  SN=sinus  node;  V = ventricular  branch. 
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congestive  heart  failure  was  consistently  present 
only  in  patients  with  the  highest  left  ventricular 
end-diastolic  pressure  and  the  lowest  cardiac  out- 
put and  left  ventricular  dp/dt.  With  the  exception 
of  this  isolated  group  of  five  patients,  we  could 
not  correlate  preoperative  congestive  heart  failure 
to  any  of  the  hemodynamic  measurements.  Fur- 
thermore, although  patients  with  four  or  more 
involved  segments  seemed  to  have  abnormal 
hemodynamic  findings,  this  was  not  statistically 
significant. 

Segmental  Performance 

Various  angiographic  definitions  of  aneurysms 
have  been  reported  in  the  literature;  some  studies 
including  only  dyskinetic  areas,  and  others  com- 
bining akinetic  and  dyskinetic  segments.  Our 
patients  were  classified  as  having  akinetic  or  dyski- 
netic segments.  Patients  with  dyskinetic  and  aki- 
netic segments,  and  those  whose  aneurysms  were 
only  dyskinetic  could  not  be  separated  on  the 
basis  of  any  of  these  hemodynamic  measurements. 
We  concluded  that  the  diagnosis  of  aneurysm 
is  not  confined  to  persons  with  dyskinetic  seg- 
ments only.  Furthermore,  in  the  nonacute  stage, 
no  difference  in  hemodynamic  behavior  in  each 
of  these  types  of  segmental  dysfunction  could 
be  shown. 

Diastolic  Ventricular  Contour 

We  reviewed  the  end-diastolic  ventricular  con- 
tour in  each  of  our  patients.  Figure  9 shows  dia- 


gramatic  representations  of  various  diastolic  left 
ventricular  configurations  as  seen  in  a right  an- 
terior oblique  ventriculogram.  In  many  forms  of 
heart  disease  the  ventricle  assumes  a more  globu- 
lar appearance  in  contrast  to  the  partial  ellipsoid 
of  the  normal  diastolic  ventricle.  This  globular 
appearance  can  be  seen  in  cardiomyopathies, 
long-standing  valvular  regurgitation  with  myo- 
cardial changes,  as  well  as  in  ischemic  heart 
disease.  The  presence  of  a distinct  diastolic  bulge 
associated  with  wall  thinning,  as  well  as  that  of  an 
apical  cutoff  caused  by  mural  thrombus,  is  con- 
sidered highly  suggestive,  if  not  pathognomonic, 


NORMAL 


DIASTOLIC  BULGE 


Figure  9. — Line  drawings  of  representative  diastolic  contours 
selected  from  our  patients  with  surgically  proved  ventricular 
aneurysm.  The  cardiac  silhouette  may  be  normal,  globular,  or  may 
show  the  classical  diastolic  bulge  or  apical  cutoff.  Note:  The 
more  classical  finding  of  aneurysm  was  found  in  less  than  50 
percent  of  our  patients. 


Figure  8. — Average  and  range  of  car- 
diac index  (Cl),  left  ventricular  end- 
diastolic  pressure  (LVEDP),  maximal 
dp/dt,  end-diastoiic  volume  index 
(EDVI),  end-systolic  volume  index 
(ESVI)  and  ejection  fraction  (EF)  in 
45  patients  with  ventricular  aneurysm. 
The  stippled  areas  show  the  range 
accepted  as  normal  for  our  labora- 
tory. The  solid  dots  and  the  bars 
indicate  the  average  and  extreme 
values  of  data  obtained  in  these 
patients  (see  text). 
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of  a ventricular  aneurysm.  In  40  percent  of  our 
patients  one  of  the  latter  two  configurations  con- 
sidered diagnostic  of  a ventricular  aneurysm  was 
seen.  In  the  remaining  60  percent  of  patients, 
however,  ventricular  contours  were  relatively  nor- 
mal or  tended  toward  a globular  pattern,  as  also 
reported  by  Raphael  and  co-workers.20 

Mural  Thrombus 

The  preoperative  diagnosis  of  mural  thrombus 
was  assessed  by  comparison  with  findings  at  op- 
eration. Angiographically,  thrombus  was  thought 
to  be  present  in  ten  of  the  24  patients  in  whom 
it  was  later  found  at  surgical  inspection.  In  only 
one  of  1 8 patients  without  thrombus  did  the 
angiogram  suggest  its  presence.  From  this  ob- 
servation we  can  conclude  that  an  angiographic 
appearance  suggestive  of  mural  thrombus  is  rea- 
sonably specific  but  somewhat  insensitive. 

Surgical  Treatment  and 
Intraoperative  Management 

Indications  for  Surgical  Operation  and 
Intraoperative  Considerations 

Jack  M.  Matloff,  md:*  The  decision  to  recom- 
mend surgical  therapy  for  heart  disease  should  be 
predicated  on  the  surgeon’s  ability  to  improve  a 
patient’s  symptomatic  or  functional  status,  or 
both,  and  on  the  longevity  relative  to  his  prog- 
nosis without  operation.  In  considering  left  ven- 
tricular aneurysms,  this  decision  can  be  a difficult 
one,  inasmuch  as  the  prognostic  significance  of 
an  aneurysm  or  large  dyskinetic  area  has  not  yet 
been  clearly  defined.  Notwithstanding,  the  classic 
study  of  Schlichter  and  associates0  showed  that 
the  three-year  survival  after  the  diagnosis  of 
aneurysm  was  approximately  25  percent.  Al- 
though improved  medical  management  of  con- 
gestive heart  failure  has  been  developed  since 
their  report  in  1954,  our  ability  to  treat  coinci- 
dent ischemia  has  not  improved  as  dramatically. 
It  is  therefore  not  surprising  that  a report  in  1974 
by  Nagle  and  Williams5  showed  that  the  three- 
year  survival  after  the  diagnosis  of  aneurysm  still 
remained  25  percent  20  years  later.  Furthermore, 
in  1972  Davis  and  Ebert,4  reporting  on  a clinical- 
pathologic  correlation  of  40  patients  with  aneu- 
rysms, found  that  no  patient  in  their  study  was 
asymptomatic  and  that  the  average  survival  after 
diagnosis  was  3.9  years,  with  a range  from  two 

♦Department  of  Thoracic,  Cardiac  and  Vascular  Surgery, 
Cedars-Sinai  Medical  Center,  Los  Angeles,  and  UCLA  School  of 
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weeks  to  12  years.  These  reports  may  be  taken 
as  a baseline  against  which  surgical  therapy  can 
be  evaluated. 

One  further  concept  should  be  presented  in  re- 
lation to  consideration  of  surgical  therapy  for 
patients  with  aneurysms.  In  the  absence  of  a 
mechanical  defect,  the  ischemic  effects  of  ob- 
structive coronary  atherosclerosis  can  generally  be 
conceived  as  describing  a continuum  from  chronic 
to  acute,  asymptomatic  or  stable,  or  both,  to 
symptomatic.  The  state  of  a patient  at  a given 
time  is  an  expression  of  variable  physiologic 
events  imposed  on  a relatively  stable  anatomic 
substrate.  In  the  presence  of  a mechanical  defect, 
such  as  ventricular  septal  defect,  mitral  regurgi- 
tation or  ventricular  aneurysm,  the  relatively  sta- 
ble anatomic  substrate  may  in  itself  become  the 
primary  determinant  of  the  physiologic  and  clini- 
cal state  of  the  patient.  Therefore,  considerations 
of  therapy  may  be  determined  as  much  by  the 
presence  of  the  mechanical  defect  as  of  the  under- 
lying coronary  anatomy. 

Indications  for  Surgical  Therapy 

Patients  with  left  ventricular  aneurysms  can 
present  with  acute  or  chronic  symptoms,  which 
determine  whether  surgical  operation  is  urgently 
or  electively  indicated.  I would  like  to  focus 
initially  on  the  urgent  indications. 

In  the  literature,  the  four-month  period  after 
the  infarction  that  results  in  aneurysm  formation 
seems  to  be  critical  and  corresponds  to  the  time 
required  for  maturation  of  the  fibrous  tissue  that 
makes  up  a chronic  aneurysm.  It  is  within  this 
period  that  urgent  decisions  relative  to  surgical 
therapy  are  experienced. 

Perhaps  the  most  acute  example  of  functional 
(as  opposed  to  structural)  aneurysm  is  that  which 
occurs  during  extreme  ischemia,  involving  a large 
proportion  of  the  ventricular  myocardium  before 
actual  infarction.  As  this  is  a potentially  reversible 
situation,  it  is  an  opportunity  for  the  surgeon  to 
apply  prophylactic  therapy  by  early  revasculari- 
zation. This  situation  is  epitomized  in  patients 
with  preinfarction  angina  and  high  grade  lesions 
in  the  proximal  coronary  arteries. 

As  mentioned  previously,  there  are  significant 
hemodynamic  consequences  of  an  acute  aneurysm 
(3  to  30  days  after  infarction)  when,  before  the 
laying  down  of  fibrous  tissue,  the  elasticity  co- 
efficient is  greatest  and  true  paradox  occurs. 
In  this  circumstance,  aneurysmectomy  in  the  form 
of  acute  infarctectomy  has  been  recommended. 
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We  do  not  feel  that  at  present  this  is  an  appro- 
priate indication  for  surgical  therapy.  Such  pa- 
tients in  low  output  states  may  be  managed  suc- 
cessfully with  impedance  reduction.  They 
frequently  have  extensive  additional  vascular 
disease  and  angiography  may  be  delayed  and 
revascularization  carried  out  three  to  four  weeks 
after  infarction. 

As  for  the  potential  for  rupture,  such  a threat 
is  not  a bona  fide  indication  for  aneurysmectomy 
unless  an  acute  infarction  or  reinfarction  occurs 
in  contiguity  with  chronic  aneurysm.  If  the  rup- 
ture of  the  myocardium  occurs  during  an  acute 
infarction — often  under  circumstances  such  as 
severe  effort,  uncontrolled  hypertension  or  con- 
comitant steroid  therapy — this  results  in  false  or 
pseudoaneurysm  formation. 

With  regard  to  elective  (late)  indications,  un- 
controllable congestive  heart  failure,  with  or  with- 
out angina  pectoris,  has  been  the  classic  indication 
for  surgical  therapy  of  aneurysms.  Although  medi- 
cal therapy  for  the  control  of  congestive  heart 
failure  has  improved,  control  of  ischemia  due  to 
disease  in  other  coronary  arteries  in  adjacent, 
noninfarcted  segments  is  difficult  to  achieve.  Beta- 
blockade  is  poorly  tolerated,  or  not  tolerated  at 
all,  and  impedance  reduction  has  limits  to  its 
effectiveness. 

Alterations  of  the  physical  dimensions  of  the 
left  ventricle,  loss  of  functional  muscle  mass  from 
the  antecedent  infarction,  continued  ischemia  in 
the  viable  myocardium  and  the  coexistence  of 
associated  mechanical  defects  (specifically  ven- 
tricular septal  defect  and  mitral  regurgitation) 
may  together  be  excessive  burdens  for  the  heart 
to  carry.  In  such  circumstances,  medical  therapy 
has  not  been  very  effective.  Theoretically,  sur- 
gical therapy  encompassing  revascularization  and 
correction  of  mechanical  defects  should  offer 
beneficial  effects.  On  the  other  hand,  if  true 
ischemic  myocardiopathy  is  an  important  under- 
lying factor  in  some  patients,  then  only  partial 
improvement  can  be  expected  from  surgical 
therapy. 

Recurrent  or  persistent  angina  pectoris  is  the 
other  primary  symptom  that  frequently  leads  to 
a surgical  evaluation  of  the  patient  with  an  aneu- 
rysm. Whether  related  to  the  hemodynamic  bur- 
dens that  increase  oxygen  demand  or  to  co- 
existing obstructive  lesions  in  other  vessels,  this 
symptom  is  almost  always  eliminated  or  improved 
by  saphenous  vein  bypass. 


Although  life-threatening  ventricular  arrhyth- 
mias occur  frequently  in  association  with  aneu- 
rysms, they  rarely  fail  to  respond  to  pharmacolo- 
gic therapy  and  therefore  constitute  an  uncommon 
primary  indication  for  surgical  therapy.  Unfor- 
tunately, the  mechanism  by  which  these  occur 
has  not  been  elucidated.  Routine  electrographic 
mapping  of  the  ventricle  in  the  operating  room 
would  help  to  define  the  mechanism  involved 
in  the  production  of  such  arrhythmias  and  prob- 
ably would  contribute  to  the  efficacy  of  excision 
therapy. 

Recurrent  peripheral  arterial  embolism  is  the 
least  commonly  encountered  primary  indication 
for  surgical  therapy.  Considering  the  frequency 
and  extent  to  which  blood  clot  is  found  within 
the  ventricle,  the  rare  occurrence  of  embolism 
is  surprising;  anticoagulant  therapy  does  not  seem 
to  influence  its  incidence. 

Intraoperative  Considerations 

All  of  our  patients  with  aneurysm  are  operated 
upon  on  total  cardiopulmonary  bypass,  using 
normothermia,  hemodilution  to  hematocrits  of 
22  percent  to  25  percent,  and  disposable  bubble 
oxygenators.  A left  ventricular  sump  is  introduced, 
via  the  right  superior  pulmonary  vein,  across  the 
mitral  valve  to  the  left  ventricle  to  achieve  a dry 
field  and  to  help  delineate  the  margins  of  the 
aneurysm.  Aortic  cross-clamping  with  induced 
ventricular  fibrillation  is  used  to  minimize  the 
chances  for  occurrence  of  embolism  before  any 
manipulation  of  the  heart.  Myocardial  preserva- 
tion is  of  paramount  importance,  and  ischemic 
intervals  are  limited  to  ten  minutes.  With  the 
midportion  of  the  aneurysm  incised,  existing 
thrombus  is  removed,  the  papillary  muscles  are 
carefully  examined,  and  the  state  of  scarring  of 
the  septum  and  endocardium  ascertained.  The 
aneurysm  is  resected  to  within  0.5  cm  of  viable 
muscle,  carefully  avoiding  the  papillary  muscles 
and  septum  if  possible.  If  a ventricular  septal 
defect  is  present,  it  is  then  closed.  At  this  point, 
distal  coronary  anastomoses  are  carried  out,  al- 
ways using  saphenous  vein  and  a 6-0  interrupted 
silk  technique.  Once  these  procedures  are  com- 
pleted, attention  can  be  turned  to  problems  of 
the  mitral  valve.  We  believe  that  annuloplasty 
has  no  role  in  the  treatment  of  mitral  regurgita- 
tion due  to  ischemic  heart  disease,  and  that  mitral 
valve  replacement  through  the  ventriculotomy  is 
appropriate.  At  present,  we  use  the  Hancock 
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Porcine  Bioprosthesis  (Hancock  Laboratories, 
Santa  Ana,  California)  for  this  purpose.  At  this 
point  the  ventriculotomy  is  closed  with  interrupted 
mattress  sutures  through  long  Teflon®  felt  bolsters, 
and  the  everted  margins  are  oversewn  with  a 
second  suture  line.  The  patient  is  left  on  total 
bypass  to  support  the  heart  and  maximize  recovery 
from  the  earlier  ischemic  insults;  the  proximal 
anastomoses  are  accomplished  over  a partially 
occluding  aortic  clamp. 

If  problems  occur  after  discontinuing  bypass, 
we  prefer  to  use  pharmacologic  means  of  support. 
In  three  of  the  cases  reported  here,  an  intraaortic 
ballon  was  also  used;  in  one  instance  the  balloon 
was  in  place  before  operation.  When  extreme 
hemodynamic  problems  occur,  we  have  found 
that  direct  left  ventricular  pressure  monitoring 
has  been  most  helpful.  Finally,  in  the  presence  of 
arrhythmias,  atrial  or  atrioventricular  sequential 
pacing  has  been  used  by  insertion  of  temporary 
atrial  and  ventricular  pacing  wires  before  closure. 

Of  the  technical  considerations  that  remain  to 
be  resolved,  the  following  continue  to  be  matters 
for  concern:  (1)  How  best  can  the  non-infarcted 
myocardium  be  protected?  (2)  Should  all  chronic 
aneurysms  be  excised  (and,  if  so,  when)  and  in 
which  instances  should  bypass  of  diseased  vessels 
alone  be  employed?  (3)  When  should  the  mitral 
valve  be  replaced?  (It  has  long  been  an  issue  of 
concern  as  to  why  the  mitral  valve  is  not  involved 
more  often.)  (4)  How  much  ventricle  should  be 
resected,  particularly  in  relation  to  the  occur- 
rence of  preoperative  arrhythmias  and  in  relation 
to  residual  ventricular  volume?  (5)  How  is  in- 
tracavitary clot  best  managed  in  a patient  with 
an  akinetic  segment  composed  of  admixed  viable 
muscle  and  fibrous  tissue? 

Clinical  Results  of  Aneurysmectomy 

Richard  J.  Gray,  md:*  In  all  our  patients  con- 
comitant aortocoronary  bypass  graft  was  carried 
out;  an  average  of  2.0  grafts  per  patient  were 
done.  Perioperative  mortality  was  6.6  percent  and 
included  one  operating  room  death  and  two  pa- 
tients who  died  within  30  days.  Surviving  patients 
were  seen  by  us  six  weeks  after  the  operation, 
then  at  six-month  intervals  for  two  years,  and 
yearly  thereafter,  in  addition  to  visits  to  their 
referring  physician,  usually  an  internist  or  cardi- 
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ologist.  Long-term  follow-up  information  was  ob- 
tained by  telephone  when  patients  had  moved 
away  from  the  local  area.  The  cases  of  45  patients 
are  reported,  representing  a total  of  1,522  patient 
months  with  a maximal  follow-up  of  63  months; 
the  mean  period  of  follow-up  is  33  months. 

The  current  survivors  are  alive  at  a mean  of 
26  months  after  surgical  operation.  Those  sur- 
viving 30  days  or  more,  but  who  subsequently 
died  during  this  review  period,  had  lived  for  an 
average  of  17  months  after  their  operation.  Of 
our  total  mortality,  8 of  18  (44  percent)  patients 
died  during  the  first  postoperative  year.  The  like- 
lihood of  being  alive  one  year  after  operation  was 
76  percent,  and  at  three  years,  47  percent.  The 
cause  of  death  was  cardiac  in  13,  noncardiac  in 
3 and  unknown  in  2.  In  those  dying  within  one 
year,  cardiac  deaths  tended  to  predominate.  Non- 
cardiac deaths  in  those  dying  after  one  year  in- 
cluded cerebral  vascular  accident  (one),  hepa- 
toma (one)  and  suicide  (one). 

There  were  39  patients  for  whom  accurate  func- 
tional state  was  available  or  had  been  determined 
before  a late  death.  The  functional  state  was 
good  with  minimum  or  no  symptoms  in  28  (70 
percent),  adequately  functional  with  moderate 
symptoms  in  4 (10  percent),  while  7 (18  per- 
cent) were  quite  symptomatic  and  functional, 
class  IV.  Of  42  patients  whose  employment  status 
could  be  determined,  50  percent  have  or  had 
returned  to  full  or  part-time  employment,  31 
percent  are  able  to  work  and  seeking  employ- 
ment. Nineteen  percent  of  those  under  age  50 
are  not  working  for  health  or  personal  reasons. 

Attempts  to  predict  the  likelihood  of  dying 
within  one  year,  or,  alternately,  to  predict  the 
likelihood  of  surviving  for  one  year  or  more,  were 
not  successful  when  age,  cardiac  index,  end- 
diastolic  volume,  left  ventricular  end-diastolic 
pressure,  ejection  fraction  or  amount  of  removed 
tissue  were  examined.  In  contrast,  Cooperman 
and  co-workers9  found  that  age  above  60  years, 
severe  congestive  failure  and  low  cardiac  output 
correlated  with  mortality. 

Our  patients  were  classified  into  two  groups, 
group  I (dying  within  one  year  of  cardiac  causes, 
a total  of  7),  and  group  II  (those  surviving  more 
than  one  year  or  dying  later  than  12  months 
of  noncardiac  causes,  a total  of  27).  Only  cardiac 
index  was  statistically  different  in  the  two  groups. 
The  likelihood  of  survival  longer  than  12  months 
could  not  be  predicted  when  the  number  of 
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asynergic  segments  involved,  adequacy  of  revas- 
cularization or  time  from  acute  myocardial  in- 
farction were  assessed. 

The  outcome  was  then  examined  with  regard 
to  presenting  symptoms.  Patients  with  severe 
angina  with  or  without  mild  congestive  heart 
failure  were  much  more  likely  to  fall  into  group 
II  (total,  20)  than  group  I (total,  3),  suggesting 
that  they  were  more  likely  to  do  well  than  poorly. 
Those  presenting  with  severe  congestive  heart 
failure  with  or  without  mild  angina  fell  more 
equally  into  group  I (total,  3)  and  into  group  II 
(total,  5). 

In  patients  presenting  with  either  congestive 
heart  failure  or  angina,  or  both,  24  were  judged 
to  be  improved  symptomatically  after  surgical 
therapy.  Of  these  24  patients,  there  were  21 
whose  preoperative  symptom  was  severe  angina. 
In  seven  patients  operation  was  carried  out  pri- 
marily because  of  life-threatening  ventricular 
arrhythmias.  This  group  of  seven  contained  the 
three  perioperative  mortalities;  the  remaining 
four  patients,  however,  did  well  and  were  judged 
improved  after  operation. 

Most  of  our  patients  (93  percent)  survived 
surgical  operation,  left  the  hospital  and  showed 
improvement  for  at  least  several  months.  Never- 
theless, many  patients  did  not  survive  beyond  the 
first  year  or  symptoms  redeveloped  late  after 
operation.  As  in  the  recent  reports  of  Cooperman 
and  colleagues9  and  Fisher  and  associates,10  clear- 
cut  prediction  of  poor  outcome  failed  when  age 
and  various  standard  hemodynamic  and  ventricu- 
lographic  measurements  were  used. 

Patients  presenting  with  signs  of  continued 
myocardial  ischemia  associated  with  surgically 
correctable  coronary  disease  and  ventricular  an- 
eurysm are  those  whose  course  is  most  favorable. 


Least  predictable  are  patients  with  severe  con- 
gestive heart  failure.  However,  since  a few  pa- 
tients in  this  category  showed  dramatic  clinical 
improvement,  these  patients  should  also  be  con- 
sidered for  surgical  therapy.  They  have  a par- 
ticularly poor  prognosis  when  managed  only 
medically. 

Postoperative  Catheterization 

Dr.  Buchbinder:  Of  the  19  patients  in  whom 
postoperative  cardiac  catheterization  was  carried 
out  (Figures  10  and  11),  studies  were  done  early 
(two  to  nine  weeks)  in  11  to  define  the  prog- 
nostic implications  of  surgical  operation,  and 
studies  were  done  late  (more  than  six  months) 
in  8 because  symptoms  had  recurred  or  failed  to 
disappear.  Of  those  eight  patients,  five  had  heart 
failure,  two  had  angina,  and  1 both  angina  and 
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Figure  11. — The  relation  of  ejection  fraction  to  end-diastolic 
volume  index  in  patients  who  had  aneurysmectomy  and  myocardial 
revascularization.  In  most  of  the  early  restudies  there  was  the 
expected  reduction  in  end-diastolic  volume  associated  with  an 
increase  in  ejection  fraction.  However,  in  the  patients  (sympto- 
matic) in  whom  late  restudy  was  done,  there  was  a variable 
change,  including  several  examples  of  significant  deterioration. 
In  both  the  early  and  late  restudy  groups  there  were  patients  in 
whom  was  found  the  desired  favorable  response  of  a decrease  in 
end-diastolic  volume  and  an  increase  in  ejection  fraction. 


Figure  10. — The  relation  of  stroke 
work  index  to  left  ventricular  end- 
diastolic  pressure  in  two  groups  of 
patients  studied  before  and  after 
resection  of  ventricular  aneurysm 
and  myocardial  revascularization.  In 
the  patients  in  whom  early  restudy 
was  done,  there  was  a return  of 
end-diastolic  pressure  toward  nor- 
mal but  no  consistent  alterations  in 
sroke  work  index.  In  the  late  re- 
studies (symptomatic)  there  was  a 
consistent  reduction  in  stroke  work 
index,  and  in  several  an  increase  in 
end-diastolic  pressure  (see  text). 
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failure.  When  reexamined,  38  of  39  implanted 
grafts  were  patent  (98  percent).  However,  two 
of  these  grafts,  although  patent,  showed  narrow- 
ing in  the  native  circulation  distal  to  the  graft 
insertion,  in  the  1 1 patients  in  whom  early  studies 
were  done,  the  average  stroke  volume  index  was 
identical  in  the  preoperative  and  postoperative 
studies.  The  left  ventricular  end-diastolic  pressure 
dropped  from  21  to  16,  and  the  peak  dp/dt  was 
essentially  unchanged.  The  end-diastolic  volume 
was  diminished  while  the  ejection  fraction  in- 
creased. In  only  one  patient  was  hemodynamic 
function  notably  improved,  with  the  stroke  volume 
index  almost  doubling.  From  these  data,  as  in  the 
report  of  Fisher  and  co-workers,10  it  would  seem 
that  in  these  patients  early  hemodynamic  im- 
provement occurred  to  only  a mild  or  moderate 
degree.  Furthermore,  two  of  these  patients  had 
mitral  regurgitation,  not  present  to  the  same  de- 
gree in  the  preoperative  study.  In  one  patient, 
regurgitation  was  severe;  in  the  other  it  was 
moderate.  Three  of  these  1 1 patients  subsequently 
died  of  cardiac  causes:  one  of  acute  myocardial 
infarction  21  months  after  the  operation;  another 
6 months  postoperatively;  the  third  patient  died 
suddenly  more  than  three  years  after  the  opera- 
tion. The  remaining  eight  patients  did  well  from 
the  cardiac  standpoint,  although  three  died  of 
noncardiac  causes  a year  and  a half  to  five  years 
after  the  operation. 

The  eight  patients  in  whom  studies  were  done 
because  of  the  development  of  cardiac  symptoms 
six  months  to  a year  after  operation  had  a differ- 
ent hemodynamic  pattern.  In  these  patients  the 
stroke  volume  index  was  found  to  be  decreased 
in  the  postoperative  study,  the  left  ventricular 
end-diastolic  pressure  was  substantially  increased, 
the  peak  dp/dt  dramatically  decreased  and  the 
end-diastolic  volume  increased,  while  the  ejection 
fraction  remained  the  same.  Six  of  the  patients  had 
recurrent  congestive  heart  failure.  Mitral  regurgi- 
tation, more  severe  than  in  the  preoperative  study, 
was  present  in  each  of  the  six  patients.  In  two  pa- 
tients, mitral  regurgitation  was  graded  as  severe, 
and  in  four  it  was  moderate.  In  only  one  of  the 
six  patients  with  mitral  regurgitation  was  a new 
causative  factor  identified.  In  that  patient,  an  oc- 
cluded right  coronary  artery  graft  resulted  in  an 
inferior  wall  infarct  and  papillary  muscle  dys- 
function. In  the  remaining  patients,  either  sub- 
clinical  myocardial  damage  occurred  or  the  op- 


erative procedure  distorted  the  mitral  apparatus 
causing  the  mitral  regurgitation.  In  addition  to 
the  mitral  regurgitation,  three  of  the  patients  with 
failure  had  an  increase  in  ventricular  asynergy. 

Three  patients  in  whom  late  studies  were  done 
had  recurrent  angina.  The  cause  was  progression 
of  native  coronary  disease  in  one  patient,  incom- 
plete revascularization  in  the  second  patient  and 
graft  occlusion  in  the  third.  From  these  data  it 
would  appear  that  initial  early  hemodynamic 
measurements  show  a moderate  improvement  in 
patients  undergoing  combined  revascularization 
and  aneurysmectomy.  The  data  also  suggest  that 
increasing  postoperative  mitral  regurgitation  may 
be  a major  consequence  of  aneurysmectomy.  Re- 
currence of  angina  seems  to  be  related  either  to 
incomplete  revascularization  or  graft  failure  or 
progression  of  native  coronary  disease. 

Concluding  Comments 

Dr.  Swan:  Basic  physiologic  evidence  supported 
by  experimental  studies  indicate  that  the  principal 
adverse  mechanical  effect  of  major  infarction  oc- 
curs in  the  acute  phase  when  true  dyskinesis  exists 
and  the  potential  for  a creep  or  stretch  effect  of 
the  infarcted  area  is  greatest.  The  delicate  con- 
nective tissue  elements  of  the  myocardial  cells 
and  intercellular  structures  are  not  supported  by 
the  sustaining  contraction  of  the  myocardial  sar- 
comeres, and  all  systolic  forces  generated  by  the 
remaining  myocardium  are  borne  by  myocardial 
connective  tissue.  It  would  seem  that  aneurysm 
development  closely  relates  in  time  to  an  acute 
infarction,  although  its  recognition  may  be  de- 
layed more  than  a decade .4 

In  order  to  minimize  the  stretch  effect,  the  con- 
cept of  impedance  reduction  has  theoretical  bene- 
fit; it  would  appear  that  this  approach  should  be 
studied  in  extensive  infarction  so  as  to  prevent 
the  occurrence  of  a large  aneurysm  and  make 
the  consolidation  of  a tight  scar  of  the  smallest 
possible  magnitude  more  likely.  Although  exci- 
sion of  acute  infarcts  of  moderate  size  can  be 
achieved  with  acceptable  operable  risk,  excision 
of  extensive  acute  infarction  ( septum , anterior 
wall  and  apex)  is  not  likely  to  be  successful.  It  is, 
however,  in  precisely  such  patients  that  the  re- 
moval of  a segment  exhibiting  true  paradoxical 
movement  would  be  of  the  most  significant  benefit. 

The  probable  optimal  treatment  for  acute  an- 
eurysm at  present  is  maximal  rest,  with  impedance 
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reduction  and  early  intraaortic  balloon  counter- 
pulsation to  maintain  diastolic  perfusion  and  pro- 
mote development  of  collateral  vessels.  After 
between  six  and  ten  weeks  arteriography  should 
be  done  to  identify  other  coronary  lesions.  If  no 
serious  additional  coronary  disease  is  present, 
then  a prolonged  program  of  impedance  reduction 
and  slow  physical  rehabilitation  should  be  carried 
out.  Extensive  coronary  vascular  disease  should 
be  treated  by  revascularization,  particularly  when 
angina  pectoris  or  other  evidence  of  ischemia  can 
be  readily  elicited. 

Chronic  established  aneurysm  presents  a diffi- 
cult set  of  therapeutic  decisions.  The  presence  of 
an  established  scar  is  associated  in  itself  with 
minimal  mechanical  burden.  Its  excision  may  be 
associated  with  malfunction  of  the  mitral  valve 
apparatus,  secondary  to  alteration  of  the  geometry 
of  the  papillary  muscles  and  chordae  tendinae 
postoperatively.  Nevertheless,  a distinct  benefit 
has  been  reported  by  several  surgical  groups 23-24 
who  did  studies  in  patients  in  whom  aneurysmec- 
tomy had  been  done  alone  and  without  myo- 
cardial revascularization;  many  such  patients 
probably  did  not  have  additional  extensive  coro- 
nary disease.  We  have  also  noted  spectacular  im- 
provement in  certain  patients.  Whether  this  is  due 
to  revascularization,  to  more  stringent  adherence 
to  the  details  of  management  by  medical  means, 
or  to  the  excision  of  the  scar  itself  probably  varies 
from  patient  to  patient,  and  a general  statement 
is  not  applicable. 

Because  a fibrous  aneurysm  is  unlikely  to  be 
the  primary  source  of  ischemic  pain,  its  removal 
should  be  predicated  on  the  relief  of  heart  failure 
and  improved  cardiac  function.  Evidence  on  the 
latter  issue  seems  variable.  Our  “early”  studies, 
as  in  the  reports  of  Fisher  and  co-workers,10 
Hazan  and  associates ,23  and  Lefemine  and  col- 
leagues,21 show  favorable  directional  changes, 
although  of  limited  magnitude.  The  left  ventricular 
end-diastolic  pressure  was  reduced  from  21  to  16 
(our  series),  and  reported  from  35  to  2 5, 23  and 
from  19  to  17;2i  the  ejection  fraction  improved 
from  0.29  to  0.36  (our  series)  and  0.27  to  0.40, 24 
respectively.  Favorable  changes  were  reported  in 
69  percent  of  the  patients  studied  by  Loop  and 
co-workers 3 but  were  not  specified. 

Review  of  the  recent  literature  shows  that  the 
best  outcome  in  terms  of  operative  risk  and  long- 
term survival  is  found  in  patients  without  serious 
disease  in  coronary  arteries  other  than  that  sup- 


plying the  area  of  aneurysm.  Of  our  patients,  94 
percent  had  additional  disease;  other  studies  re- 
port 72  percent,010  74  percent,2  and  100  percent 
(of  16  cases).23  In  this  regard,  of  patients  with 
symptoms  of  heart  disease  treated  by  aneurysm 
excision,3  better  results  were  obtained  in  patients 
with  a lesser  degree  of  native  disease.  The  re- 
cently published  experience  of  Sbokos  and  col- 
leagues-7' seems  similar  in  that  most  of  the  patients 
(18  of  20)  did  not  receive  bypass  grafts. 

Although  our  operative  (30  day)  mortality  is 
low  (6.6  percent),  the  total  attrition  rate  (one 
year,  24  percent;  three  years,  53  percent)  is  similar 
to  our  parallel  experience  in  severe  power  failure 
of  the  heart  after  extensive  myocardial  infarc- 
tion.20 These  results  closely  parallel  those  reported 
by  Cooperman  and  associates 9 (30  days,  18  per- 
cent; one  year,  36  percent;  two  years,  43  percent) 
and  by  Fisher  and  associates 10  (30  days,  19  per- 
cent; 3V2  years,  50  percent),  who  appear  to  be 
selecting  comparable  cases. 

Finally,  a large  ventricular  aneurysm  can  be 
present  for  many  years,  from  diagnosis  to  death,1 
and  yet  not  cause  overt  heart  failure.  Is  the  addi- 
tional coronary  and  associated  myocardial  dis- 
ease and  not  the  aneurysm  per  se  the  most  serious 
problem?  Since  the  review  by  Gorlin  and  co- 
workers10 in  1966,  the  availability  of  relatively 
safe  surgical  resection  has  not  yet  provided  defi- 
nite answers  for  the  many  aspects  of  the  manage- 
ment of  ventricular  aneurysm. 

Serious  indication  for  the  excision  of  aneurysm 
in  symptomatic  patients  must  include  more  than 
its  identified  presence.  The  pragmatic  logic  of  a 
Willie  Sutton  should  prevail  over  that  of  a George 
Mallory:  “Why  do  you  rob  banks,  Willie?”  “Be- 
cause that  is  where  the  money  is.”  “Why  do  you 
wish  to  climb  Mt.  Everest,  Mr.  Mallory?”  “Be- 
cause it  is  there.” 
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Anticipating  Cardiogenic  Shock  After  Acute 
Myocardial  Infarction 

Dwelling  on  the  kind  of  patient  in  whom  cardiogenic  shock  tends  to  develop 
following  acute  myocardial  infarction,  I think  therein  lies  the  biggest  clue  to 
anticipating,  and  if  possible  avoiding — cardiogenic  shock.  Once  it  develops,  little 
can  be  done  because  of  the  massive  necrosis  that  accompanies  it.  But  if  one  can 
anticipate  what  kind  of  clinical  profile  is  likely  to  lead  to  cardiogenic  shock  perhaps 
we  are  in  the  best  position  to  avoid  the  problem  in  the  first  place.  The  patient  is 
generally  65  years  old  or  older,  and  often  has  a previous  history  of  myocardial 
infarction.  An  infarct  a number  of  years  ago  that  resulted  in  destruction  of  20 
percent  of  the  left  ventricle,  when  accompanied  by  a recent  infarct  that  destroys 
another  20  percent,  produces  enough  damage  to  the  left  ventricle  to  severely  com- 
promise its  pumping  action.  So  a previous  myocardial  infarction  leads  one  to  be 
concerned  about  subsequent  development  of  cardiogenic  shock.  If  the  patient  is 
hypertensive,  he’s  more  likely  to  have  more  damage  because  the  increased  left 
ventricular  wall  tension  demands  more  oxygen;  and  the  supply  is  inadequate  and 
the  demand  not  being  met  results  in  more  extensive  damage  to  the  left  ventricle. 
Diabetic  patients  tend  to  have  cardiogenic  shock  because  these  patients  often  have 
widely  distributed  coronary  disease  which  compromises  large  amounts  of  left 
ventricle.  And,  statistically,  anterior  myocardial  infarctions  tend  to  compromise 
ventricular  performance  to  a greater  extent  than  posterior  myocardial  infarctions. 
So  that’s  the  clinical  profile  of  a patient  who  is  likely  to  develop  cardiogenic  shock, 
even  when  you  observe  him  within  the  first  four  hours  following  myocardial  infarc- 
tion and  he  seems  to  be  reasonably  comfortable. 

—LESLIE  WIENER,  MD,  Philadelphia 

Extracted  from  Audio-Digest  Internal  Medicine,  Vol.  24,  No. 
12,  in  the  Audio-Digest  Foundation's  subscription  series  of  tape- 
recorded  programs.  For  subscription  information:  1577  E.  Chevy 
Chase  Drive,  Glendale,  CA  91206. 


40  JULY  1978 


129 


1 


Refer  to:  The  kidney  in  multiple  myeloma — Medical  Staff  Con- 
ference, University  of  California,  San  Francisco.  West 
J Med  129:41-48,  Jul  1978 


Medical  Staff  Conference 


The  Kidney  in  Multiple  Myeloma 


These  discussions  are  selected  from  the  weekly  staff  conferences  in  the 
Department  of  Medicine,  University  of  California,  San  Francisco.  Taken 
from  transcriptions,  they  are  prepared  by  Drs.  David  W.  Martin,  Jr.,  Asso- 
ciate Professor  of  Medicine,  and  Robert  C.  Siegel,  Associate  Professor 
of  Medicine  and  Orthopaedic  Surgery,  under  the  direction  of  Dr.  Lloyd  H. 
Smith,  Jr.,  Professor  of  Medicine  and  Chairman  of  the  Department  of  Medi- 
cine. Requests  for  reprints  should  be  sent  to  the  Department  of  Medicine, 
University  of  California,  San  Francisco,  CA  94143. 


Dr.  Smith:*  At  medical  Grand  Rounds  this 
morning  we  will  focus  on  the  renal  complications 
of  multiple  myeloma.  Dr.  Jane  Melnick  will  pre- 
sent the  case. 

Case  Summary 

Dr.  Melnick:''  The  patient  is  a 90-year-old  white 
man  transferred  from  another  hospital  for  evalua- 
tion of  obtundation,  anuria,  fever  and  anemia.  The 
patient  had  been  in  his  usual  state  of  excellent 
health  until  three  weeks  before  admission.  While 
vacationing  in  Hawaii,  he  sustained  a spontaneous 
fracture  of  the  left  humerus.  This  was  accom- 
panied by  fatigue  and  malaise.  One  week  before 
admission,  with  an  increase  in  his  constitutional 
symptoms,  he  entered  the  first  hospital;  he  was 
at  that  time  ambulatory  and  oriented.  Laboratory 
studies  showed  a hematocrit  reading  of  28  percent, 
a blood  urea  nitrogen  (bun)  value  of  38  mg  per 
dl  and  a calcium  value  of  10.6  mg  per  dl.  A 
barium  enema  study  showed  diverticulosis.  An 
intravenous  pyelogram  which  was  undertaken  to 

♦Lloyd  H.  Smith,  Jr.,  MD,  Professor  and  Chairman,  Depart- 
ment of  Medicine. 

tJane  Melnick,  MD,  first  year  medical  resident. 


rule  out  obstruction  showed  decreased  dye  excre- 
tion, but  a normal  caliceal  system  insofar  as  it 
was  visualized.  Subsequent  to  the  intravenous 
pyelogram,  urine  output  was  noted  to  fall  to  less 
than  10  ml  per  hour  and  this  was  accompanied 
by  fever  and  a gradual  deterioration  in  mental 
status  until  the  day  before  transfer  when  the 
patient  became  unresponsive.  A x-ray  film  of  the 
chest  was  said  to  show  a right  lower  lobe  infiltrate; 
urine  culture  showed  10r‘  Escherichia  coli.  Ther- 
apy was  begun  with  intravenous  administration  of 
ampicillin  and  the  patient  was  transferred  to  the 
University  of  California  Medical  Center  24  hours 
later. 

Vital  signs  on  admission  showed  a blood  pres- 
sure of  120/76  mm  of  mercury,  an  irregular  pulse 
of  80  beats  per  minute  and  a rectal  temperature 
of  37.9°C  (100.2°F).  The  patient  responded 
only  to  deep  pain.  The  pupils  were  equally  round 
and  reactive  to  light.  The  fundi  showed  no  evi- 
dence of  papilledema.  The  neck  was  rigid  with 
pronounced  meningismus,  and  there  was  no  jugu- 
lar venous  distention  to  10  cm  at  30  degrees.  On 
examination  of  the  chest  diffuse  coarse  rales  and 
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rhonchi  were  noted.  First  and  second  heart  sounds 
were  normal,  but  there  were  a soft  apical  third 
heart  sound,  a grade  111/ VI  systolic  ejection  mur- 
mur at  the  lower  left  sternal  border  and  a grade 
11/ VI  diastolic  decrescendo  murmur  in  the  same 
distribution.  The  abdomen  was  distended  with 
no  bowel  sounds  heard;  there  were  no  masses. 
There  was  prostatic  enlargement  and  a stool 
specimen  was  guaiac-positive.  Extremities  showed 
1 + pitting  edema.  Results  of  neurological  ex- 
amination were  significant  for  the  presence  of 
frontal  lobe  release  signs  and  oculocephalic 
reflexes  were  normal.  Corneal  and  gag  reflexes 
were  present.  The  four  extremities  moved  sym- 
metrically in  response  to  pain,  and  there  was 
diffuse  increase  in  tone.  The  deep  tendon  reflexes 
were  within  normal  limits.  An  electrocardiogram 
showed  right  bundle  branch  block  with  multiple 
premature  atrial  contractions.  Pulmonary  edema 
was  noted  on  an  x-ray  film  of  the  chest.  A kidney, 
ureter  and  bladder  study  showed  a paucity  of 
bowel  gas  with  a nasogastric  tube  in  place,  and  a 
prolonged  nephrogram  phase.  An  x-ray  of  the  left 
arm  showed  an  extensive  lytic  process  with  an 
oblique  fracture  involving  the  humerus.  Labora- 
tory studies  gave  the  following  values:  hemato- 
crit, 31.6  percent;  leukocyte  count,  normal;  sedi- 
mentation rate,  140  mm  per  hour;  peripheral 
blood  smear  showed  rouleaux  formation;  sodium, 
120  mEq  per  liter;  potassium,  5 mEq  per  liter; 
bicarbonate,  16  mEq  per  liter;  pH,  7.22;  anion 
gap,  10;  calcium,  8.3  mg  per  dl;  phosphate,  7.5 
mg  per  dl;  uric  acid  slightly  elevated  at  8.6  mg 
per  dl;  serum  viscosity,  2.2.  Analysis  of  urine 
showed  2 + proteinuria  by  dipstick  and  4 + pro- 
teinuria by  20  percent  sulfa  salicylic  acid.  The 
urine  sodium  value  was  18  mEq  per  liter.  A lum- 
bar puncture  and  computerized  tomography  brain 
scan  were  entirely  within  normal  limits. 

The  patient  was  admitted  to  the  intensive  care 
unit  where  cultures  were  obtained  and  broad- 
spectrum  antibiotics  were  given.  Urine  output 
remained  at  10  to  20  ml  per  hour  despite  the  use 
of  high  dose  furosemide,  and  the  following  day 
a Scribner  shunt  was  placed  in  the  right  forearm. 
The  first  of  many  episodes  of  hemodialysis  was 
carried  out.  bun  and  creatinine  values  decreased 
accordingly.  There  followed  a deterioration  in 
ventilatory  status  with  carbon  dioxide  retention 
requiring  intubation  and  mechanical  ventilation 
for  48  hours.  The  initial  diagnosis  of  multiple 
myeloma  was  corroborated  by  a number  of 
studies,  including  serum  protein  electrophoresis 


which  showed  2.6  grams  per  dl  of  gamma  globu- 
lin with  a monoclonal  spike.  Immunoelectropho- 
resis showed  an  lgG  kappa  paraprotein  with 
greater  than  2,700  mg  per  dl  lgG  and  a concomi- 
tant suppression  of  IgM  and  IgA.  Urine  protein 
electrophoresis  showed  78  percent  gamma  globu- 
lin fraction,  and  urine  light  chains  were  greater 
than  1,200  /j.g  per  ml.  Bone  marrow  aspirate 
showed  40  percent  to  50  percent  plasma  cells, 
some  of  which  were  multinucleate.  Long  bone 
films  showed  myeloma  involving  the  right,  as  well 
as  left  humerus,  left  scapula  and  clavicle,  and 
findings  on  skull  films  were  within  normal  limits. 

The  patient’s  pulmonary  edema  subsequently 
resolved  rapidly  with  dialysis,  mental  status 
cleared  gradually  over  a period  of  about  one 
week,  and  he  became  entirely  oriented  and  alert. 
Fever  abated  within  24  hours  and  administration 
of  antibiotics  was  discontinued  four  days  after 
admission  when  cultures  were  negative.  With 
continued  dialysis  over  two  weeks,  the  bun  value 
fell  to  35  mg  per  dl  and  the  creatinine  level 
fell  to  2.5  mg  per  dl;  they  remained  stable  at 
these  levels  for  at  least  ten  days  before  discharge 
without  dialysis.  Spontaneous  urine  output  simul- 
taneously increased  to  one  liter  per  day.  One  week 
after  discharge  the  creatinine  value  had  fallen  to 
2.1  mg  per  dl.  The  patient’s  multiple  myeloma 
was  treated  with  a four-day  course  of  melphalan 
and  prednisone,  which  was  followed  within  ten 
days  by  a moderate  pancytopenia.  Outpatient 
follow-up  examinations  have  since  been  done  by 
the  Medical,  Orthopedic  and  Hematology-On- 
cology Services  and  subsequent  courses  of  chemo- 
therapy will  be  given. 

Dr.  James  Naughton:*  Renal  disease  is  the 
second  most  common  cause  of  death  in  patients 
with  multiple  myeloma.1’2  As  illustrated  by  to- 
day’s case,  the  course  at  times  can  be  catastrophic 
and  requires  the  most  aggressive  supportive  care 
to  insure  patient  survival.  Other  manifestations  of 
myeloma  may  be  subtle  in  their  effects  on  the 
serum  electrolytes  and  on  urine  protein  excretion, 
and  yet  may  provide  very  important  diagnostic 
clues.  Today,  I wish  to  discuss  four  syndromes 
related  to  abnormalities  of  renal  function  in  pa- 
tients with  multiple  myeloma:  ( 1)  serum  electro- 
lyte abnormalities,  (2)  tubular  abnormalities,  (3) 
acute  renal  failure  and  (4)  chronic  renal  failure. 

The  first  of  these  syndromes  deals  with  abnor- 
malities of  serum  chemistry.  There  have  been 
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many  references  to  the  effect  of  myeloma  proteins 
on  the  anion  gap.-5’4  I prefer  to  calculate  the  anion 
gap  simply  by  adding  the  serum  chloride  and  bi- 
carbonate values,  and  subtracting  the  sum  from 
the  serum  sodium  level.  In  order  to  simplify  the 
arithmetic  1 do  not  use  the  serum  potassium  value 
in  the  calculations.  The  normal  value  for  the 
anion  gap  is  on  the  order  of  12  mEq  per  liter  with 
a standard  error  of  about  0.5  mEq  per  liter.3 
These  unmeasured  anions  are  accounted  for  by 
the  serum  proteins,  chiefly  albumin,  which  are 
negatively  charged;  that  is,  they  are  anionic  at 
physiologic  pH.  Albumin  makes  up  about  75 
percent  of  the  normal  anion  gap.  Immunoglobu- 
lins, particularly  IgG,  differ  from  albumin  in  chat 
they  are  positively  charged  at  the  physiologic  pH 
of  serum.  Therefore,  if  immunoglobulins  accumu- 
late in  the  blood,  there  will  be  a reduction  in  the 
calculated  anion  gap.  Concomitant  decrease  in 
the  serum  albumin  would  further  accentuate  this 
decrease.  In  a review  of  this  subject  by  Murray, 
the  average  anion  gap  in  50  patients  with  multiple 
myeloma  was  9.2  mEq  per  liter,  compared  with 
12.2  mEq  per  liter  in  controls.3  This  is  statistically 
significant,  although  not  so  helpful  clinically. 
However,  almost  a third  of  the  patients  with 
myeloma  in  that  report  had  anion  gaps  less  than 
6 mEq  per  liter.  This  is  several  standard  devia- 
tions away  from  the  normal.  Only  two  or  three 
clinical  entities  can  cause  this:  multiple  myeloma, 
bromide  poisoning— which  has  a completely  dif- 
ferent clinical  presentation  than  myeloma — and 
some  cases  of  severe  hypernatremia  which,  of 
course,  are  already  eliminated  by  initial  measure- 
ment of  the  serum  electrolytes. 

The  case  presented  today  provides  an  inter- 
esting twist  on  the  above  observation.  On  admis- 
sion the  patient  had  a serum  sodium  level  of 
120  mEq  per  liter,  a bicarbonate  value  of  16 
mEq  per  liter  and  a serum  chloride  value  of  94 
mEq  per  liter.  These  yield  an  anion  gap  of  10 
mEq  per  liter,  very  close  to  the  normal  range. 
However,  the  patient  was  in  acute  renal  failure; 
the  creatinine  level  was  7.8  mg  per  dl  and  meta- 
bolic acidosis  was  present  with  a pH  of  7.22.  This 
clinical  situation  should  have  resulted  in  an  ele- 
vated anion  gap,  so  the  first  diagnostic  clue  as 
to  the  underlying  disorder  could  be  obtained  from 
the  electrolyte  determinations  done  on  admission. 
When  the  acute  renal  failure  with  metabolic  aci- 
dosis resolves  there  should  be  a reduced  anion 
gap.  This  is  exactly  what  happened.  At  the  time 
of  discharge  the  patient’s  anion  gap  was  5 to  6 


mEq  per  liter.  Before  leaving  the  anion  gap  I want 
to  point  out  that  the  same  physiochemical  prop- 
erties of  immunoglobulins  that  give  rise  to  the 
narrowing  of  the  anion  gap  also  account  for  their 
failure  to  react  with  the  urine  indicator  dye  reac- 
tions for  protein  (dipstick).  That  reaction  re- 
quires the  presence  of  an  anionic  protein  such 
as  albumin.  This  will  buffer  hydrogen  ions  and 
cause  a specific  chemical  reaction  to  produce  the 
colorimetric  change  that  identifies  the  presence 
of  protein  in  the  urine.  Cationic  proteins,  includ- 
ing light  chains,  do  not  buffer  hydrogen  ion  and 
therefore  do  not  react. 

The  patient  presented  today  provides  a splendid 
example  of  the  diagnostic  information  obtained  by 
comparing  the  urine  dipstick  reaction  and  the 
sulfa  salicylic  acid  reaction.  The  urine  dipstick 
reaction  was  only  weakly  positive,  whereas  the 
sulfa  salicylic  acid  reaction,  which  nonspecifically 
precipitates  any  protein,  was  grossly  positive,  sug- 
gesting the  presence  of  cationic  protein  (immuno- 
globulin) in  the  urine.  These  two  pieces  of  infor- 
mation, the  inappropriately  narrow  anion  gap 
and  differential  reaction  for  urine  protein,  strongly 
suggest  the  diagnosis  of  multiple  myeloma. 

Occasionally  in  patients  with  myeloma  there 
will  be  a reduced  serum  sodium  concentration; 
this  factitious  hyponatremia  may  even  contribute 
to  the  reduction  in  the  anion  gap.  There  are  two 
mechanisms  by  which  this  may  occur.  The  first 
is  simply  the  displacement  of  salt  and  water  from 
any  given  aliquot  of  the  serum  by  a large  amount 
of  paraprotein  in  the  serum.  This  is  entirely  ana- 
logous to  the  hyponatremia  seen  with  certain  hy- 
perlipoproteinemias. The  other,  and  less  com- 
mon, difficulty  with  the  measurement  of  the 
serum  sodium  occurs  when  there  is  co-existent 
hyperviscosity.  This  most  frequently  occurs  in 
Waldenstrom  macroglobulinemia,  or  with  IgA 
myeloma  wherein  immunoglobulin  molecules 
may  polymerize.  It  rarely  occurs  in  IgG  myeloma. 
This  is  purely  a technical  problem  related  to  the 
instrument  used  in  the  laboratory  to  measure  the 
serum  sodium  level  which  uses  an  automated 
aspirating  pump.4  When  the  viscosity  of  the  serum 
is  elevated,  the  pump  fails  to  aspirate  the  appro- 
priate amount  of  serum,  so  it  measures  a smaller 
amount  of  sodium.  Since  the  chloride  is  not  meas- 
ured by  that  same  automated  pump,  its  measured 
value  may  be  normal.  This  will  also  result  in  an  ap- 
parent lowering  of  the  anion  gap  as  well  as  hypo- 
natremia, and  can  be  corrected  by  having  the  lab- 
oratory manually  pipette  the  serum  sodium  sample 
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TABLE  1. — Renal  Tubular  Abnormalities  in  Myeloma 
Bence-Jones  proteinuria 

Light  chains,  molecular  weight  20,000  daltons,  filtered 
at  glomerulus,  normally  reabsorbed  and  catabolized 
by  renal  tubules. 

Appearance  in  urine  may  signify  either  overproduc- 
tion and  saturation  of  reabsorptive  mechanism  (mye- 
loma) or  renal  tubular  disease  (“tubular  proteinuria” 
systemic  lupus  erythematosus). 

Light  chains  dimerize  in  acid  pH  to  form  Bence-Jones 
protein  (molecular  weight  40,000  daltons). 

Proximal  tubule  dysfunction — Fanconi  syndrome  (glyco- 
suria, phosphaturia,  uricosuria,  aminoaciduria). 

Rare — about  15  cases,  antedates  clinical  onset  of 
myeloma. 

Distal  tubule  dysfunction 

Nephrogenic  diabetes  insipidus — in  absence  of  hyper- 
calcemia; only  occurs  in  presence  of  Bence-Jones  pro- 
teinuria. 

Distal  (gradient  limited)  renal  tubular  acidosis — only 
apparent  with  acid  loading;  correlates  with  presence 
of  Bence-Jones  protein. 


in  the  presence  of  hyperviscosity.  In  the  case  dis- 
cussed today,  blood  viscosity  was  determined; 
it  was  only  minimally  elevated  and  therefore  was 
not  contributing  to  the  patient’s  low  anion  gap. 
The  hyponatremia  was  not  factitious  and  was  a 
consequence  of  the  patient’s  acute  renal  failure. 

Hypercalcemia  due  to  increased  bone  break- 
down occurs  during  the  course  of  myeloma  in 
50  percent  to  60  percent  of  patients.* 1 * * *  It  may  have 
profound  consequences  on  renal  function  as  well 
as  on  central  nervous  system  function.  Hyper- 
uricemia also  occurs,  particularly  after  the  ini- 
tiation of  treatment.  This  must  be  kept  in  mind 
and  managed  prophylactically  to  avoid  the  renal 
sequelae. 

I shall  turn  now  to  consider  some  of  the  tubu- 
lar abnormalities  that  may  occur  in  myeloma 

(Table  1).  In  1847  Henry  Bence-Jones  published 
a paper  entitled  “A  new  substance  appearing  in 
the  urine  of  a patient  with  mollities  ossium.”5 * 

It  may  interest  you  to  know  that  mollities  ossium 
is  not  an  antiquated  term  for  multiple  myeloma; 

it  is  an  antiquated  term  for  osteomalacia.  Bence- 
Jones  was  not  the  first  to  observe  this  “new  sub- 
stance in  the  urine”  but  simply  confirmed  the 

observations  of  two  others  and  published  it  first.0 

We  know  now  that  the  proteinaceous  precipitate 
that  he  observed  when  he  warmed  the  urine  of 

his  patient  to  about  55 °C,  only  to  see  it  disappear 

with  further  heating,  represents  a dimer  of  light 
chains,  either  kappa  or  lambda,  often  found  in 

patients  with  paraprotein  disorders.  Light  chains 

are  normally  produced  some  40  percent  in  excess 

of  heavy  chains.  Light  chains  have  a molecular 


weight  on  the  order  of  20,000  daltons  and  as  such 
they  are  relatively  well  filtered  at  the  glomerulus. 
Waldmann  and  his  colleagues  have  shown  that 
filtered  light  chains  are  reabsorbed  and  catabolized 
by  the  renal  tubules.7  Their  appearance  in  the 
urine  reflects  either  overproduction  to  the  extent 
that  the  reabsorptive  capacity  is  overwhelmed  or 
a defect  in  tubular  function. 

We  commonly  make  use  of  this  information  in 
two  ways:  the  overproduction  states  such  as  mul- 
tiple myeloma  are  associated  with  light  chain 
(Bence-Jones)  proteinuria;  impaired  tubular  re- 
absorption may  occur  in  patients  with  renal 
diseases  such  as  lupus  nephritis.  Serial  determina- 
tions of  urinary  light  chain  excretion  may  be 
useful  in  following  the  course  of  patients  with 
lupus  nephritis.8 *  In  the  presence  of  an  acid 
pH,  light  chains  will  form  dimers  which  are 
less  soluble.  These  dimers  with  molecular  weights 
on  the  order  of  40,000  daltons  are  what  we 
recognize  as  the  Bence-Jones  protein.  The  less 
soluble  dimerized  form  may  precipitate  in  the 
tubules  and  cause  tubular  obstruction.  This  is 
the  primary  pathogenesis  of  chronic  renal  failure 
in  myeloma,  that  is,  myeloma  kidney.  It  is  un- 
certain whether  excessive  concentrations  of  light 
chains  are  directly  toxic  to  tubular  function  inde- 
pendent of  their  mechanical  obstructive  proper- 
ties. Preuss  and  his  associates  have  shown  that 
proteins  extracted  from  the  urine  of  patients  with 
multiple  myeloma  are  directly  inhibitory  to  tubu- 
lar transport  functions  in  isolated  rat  kidney  slices, 
whereas  proteins  extracted  from  the  urine  of  pa- 
tients with  nephrotic  syndrome  are  not  inhibitory.® 
This  would  support  the  idea  that  light  chains  may 
be  directly  toxic  to  tubular  function.10  On  the 
other  hand,  any  disease  process  damaging  renal 
tubules  could  be  associated  with  an  increase  in 
light  chain  excretion.  At  present,  this  question  is 
unresolved. 

Several  clinical  conditions  have  been  identified 
in  which  increased  light  chain  excretion  has  been 
associated  with  tubular  dysfunction. 

Proximal  tubular  dysfunction  has  now  been 
documented  in  some  15  patients  with  multiple 
myeloma  presenting  as  a full-blown,  adult-ac- 
quired form  of  the  Fanconi  syndrome.11  In  several 
of  these  cases,  renal  biopsy  studies  have  shown 
the  presence  of  large  crystalline,  electron  dense 
deposits  in  proximal  tubular  cells,  corresponding 
to  similar  crystalline  dense  deposits  in  the  plasma 
cells  of  these  patients.  This  is  a rare  finding 
and  in  only  a handful  of  the  15  reported  cases 
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TABLE  2. — Acute  Renal  Failure  in  Multiple  Myeloma 

Frequency:  Approximately  7.5  percent  (may  be  present- 
ing manifestation  of  myeloma) 

Causes: 

Urography — rare  (1  percent) 

Hypercalcemia 

Dehydration 

Antibiotics 

Sepsis 

Prognosis:  recovery  frequent 


have  the  appropriate  histologic  studies  been  done. 
It  has  been  suggested  that  these  deposits  repre- 
sent crystals  of  light  chains,  which  accumulate 
in  proximal  tubule  cells  as  a consequence  of  in- 
creased plasma  cell  production  and  reabsorption 
following  glomerular  filtration.  They  may  be  re- 
sponsible for  the  multiple  tubular  transport  de- 
fects seen  in  these  patients.11  Interestingly,  these 
patients  with  the  Fanconi  syndrome  did  not  have 
clinically  obvious  myeloma  when  they  first  pre- 
sented. They  had  a pronounced  increase  in  light 
chain  excretion,  symptoms  of  the  Fanconi  syn- 
drome— generally  weakness  associated  with  hypo- 
phosphatemia— and  all  of  the  other  associated 
tubular  transport  defects.  Over  a period  of  years, 
overt  myeloma  developed.  This  could  be  due  to 
structurally  different  paraproteins  that  cause  tubu- 
lar toxicity  when  the  overall  tumor  mass  is  much 
lower  than  in  the  usual  case  of  overt  myeloma. 

Distal  tubular  dysfunction  has  also  been  re- 
ported in  patients  with  myeloma  and  Bence-Jones 
proteinuria.12  Nephrogenic  diabetes  insipidus  in 
the  absence  of  hypercalcemia  may  occur  in  the 
presence  of  Bence-Jones  proteinuria  and  distal 
renal  tubular  acidosis  has  also  been  shown  to 
be  present  in  patients  with  myeloma.12  Both  of 
these  defects  have  generally  not  been  clinically 
obvious;  that  is,  the  patients  were  not  polyuric, 
the  concentrating  defect  was  only  shown  when 
water  intake  was  restricted  and  they  were  not 
clinically  acidotic.  Their  urine  acidification  defect 
was  only  manifest  when  they  were  challenged 
with  an  acid  load.  Whether  these  last  two  defects 
which  are  clinically  silent  are  the  result  of  in- 
creased light  chain  excretion  or  simply  an  associa- 
tion remains  to  be  determined. 

We  now  move  to  the  syndrome  of  acute  renal 
failure  (Table  2).  The  frequency  of  acute  renal 
failure  during  the  course  of  myeloma  is  unknown. 
The  only  large  series  in  the  literature  is  by  De- 
Fronzo  and  his  associates.  They  reported  14  cases 
of  acute  renal  failure  which  developed  during  the 
course  of  187  cases  of  myeloma,  a frequency  of 


7.5  percent.13  As  in  the  case  discussed  today, 
several  patients  have  presented  at  the  University 
of  California,  San  Francisco,  with  acute  renal 
failure  as  the  initial  manifestation  of  myeloma. 
Intravenous  pyelography  as  a precipitating  cause 
of  acute  renal  failure  in  myeloma  has  been  widely 
discussed  since  the  original  report  by  Bartel  in 
1954. 14  Several  large  retrospective  reviews  of 
patients  with  myeloma  in  whom  pyelography  has 
been  carried  out,  indicate  that  the  incidence  of 
acute  renal  failure  is  approximately  1 percent.15’16 
Among  the  mechanisms  suggested  as  the  cause  of 
acute  renal  failure  are  dehydration  as  a result  of 
the  bowel  cathartics  given  before  the  radiographic 
procedure,  osmotic  diuresis  from  the  contrast 
agent  leading  to  dehydration  and  cast  precipita- 
tion, urate  deposition  in  tubules  secondary  to  the 
uricosuric  effect  of  radiographic  dyes17  and  direct 
dye-induced  protein  precipitation.  The  radio- 
graphic  dyes  in  use  do  not  precipitate  Bence- 
Jones  proteins  in  vitro.  However,  angiographic 
dye  may  cause  the  precipitation  of  the  so-called 
Tamm-Horsfall  proteins,  the  tubular  secretory 
proteins.18  These  proteins  may  begin  to  precipi- 
tate and  cause  tubular  stasis  and  lead  to  precipita- 
tion of  Bence-Jones  protein  with  resultant  tubular 
occlusion.  Finally,  direct  vascular  effects  of  the 
dye  may  cause  vasospasm  in  the  kidney,  a low 
flow  state,  hyperconcentration  of  the  protein 
within  the  filtrate  and  precipitation.19 

On  renal  biopsy,  these  patients  often  are 
found  to  have  extensive  cast  deposition  within 
the  renal  tubules,  unlike  the  acute  tubular  necrosis 
reported  with  angiographic  procedures  in  other 
clinical  situations.  This  suggests  that  the  dye  must 
play  a role  in  the  precipitation  of  Bence-Jones 
protein. 

Other  factors  must  be  kept  in  mind,  however, 
and  may  be  more  important  than  the  role  of  pye- 
lography in  the  development  of  acute  renal  failure 
in  myeloma.  In  the  review  by  DeFronzo  only  one 
of  14  cases  of  acute  renal  failure  was  associated 
with  pyelography,  whereas  factors  such  as  hyper- 
calcemia, antibiotic  toxicity  and  sepsis  were  more 
common.13  Hypercalcemia  has  two  effects:  it  can 
be  directly  nephrotoxic — through  the  mechanism 
of  producing  nephrocalcinosis — or  it  may  induce 
the  state  of  nephrogenic  diabetes  insipidus,  a 
concentrating  defect  which  predisposes  the  patient 
to  dehydration  and  protein  precipitation  in  the 
tubules.  If  acute  renal  failure  develops  in  this 
setting,  what  is  the  prognosis?  Most  of  the  reports 
in  the  literature  are  not  encouraging.  In  DeFron- 
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TABLE  3. — Causes  of  Chronic  Renal  Failure  in  Myeloma 

“Myeloma  kidney”:  tubular  obstruction  secondary  to 
precipitations  of  Bence-Jones  proteins,  by  far  the  most 
common  lesion 

Hypercalcemia — 40  percent  to  60  percent 

Hyperuricemia 

Amyloidosis — 10  percent 

Plasma  cell  invasion  of  kidneys — rare 

Pyelonephritis 


zo's  series,  nine  of  14  patients  died  during  the 
period  of  acute  renal  failure,  and  four  of  the  re- 
maining five  died  within  two  months. 13  However, 
that  was  a retrospective  study  garnered  over  a 
decade  (from  1963  to  1973)  which  included  a 
period  where  the  aggressive  dialytic  support  of 
patients  with  an  underlying  malignancy  was  less 
common. 

At  the  University  of  California,  San  Francisco, 
we  have  seen  three  patients  in  the  last  two  months 
with  acute  renal  failure  and  multiple  myeloma. 
In  each  instance,  acute  renal  failure  was  the 
presenting  manifestation  of  the  disease.  The  only 
patient  in  whom  an  intravenous  pyelogram  was 
done  was  in  the  case  presented  today.  Each  of 
those  three  patients  has  recovered  renal  function 
after  a period  of  hemodialysis  and  is  now  off 
dialysis  and  functioning  out  of  hospital.  Recent 
experience  at  the  Mayo  Clinic  also  supports  a 
favorable  outcome.1 

Table  3 provides  a differential  diagnosis  of  the 
appearance  of  azotemia  in  a patient  with  mye- 
loma. The  most  common  cause  is  the  first  one — 
so-called  “myeloma  kidney,”  with  a characteristic 
biopsy  finding  of  tubulointerstitial  disease  with 
large,  eosinophilic  “hard”  casts.  These  casts  may 
appear  laminated  or  fractured.  They  often  pro- 
voke a proliferative  response  in  the  tubular  epi- 
thelial cells  with  giant  cell  and  syncytial  forma- 
tion. These  casts  are  reportedly  the  longest  seen 
in  any  renal  disease  and  may  occupy  the  full 
length  of  the  nephron  from  proximal  tubule  to 
collecting  duct.  They  predominantly  contain 
Bence-Jones  protein  with  some  intact  immuno- 
globulin, fibrinogen  and  Tamm-Horsfall  protein.20 
The  pathogenesis  of  myeloma  kidney  involves  the 
filtration  of  light  chains,  dimerization  of  the 
light  chains  in  the  acidic  urine  leading  to  frank 
precipitation  and  trapping  of  various  proteinacious 
elements  within  the  tubules.  There  may  be  addi- 
tional interstitial  reaction  and  scarring  and  some 
secondary  glomerular  ischemia.  Dehydration 
would  accelerate  this  process  by  causing  higher 
concentrations  of  protein  in  the  filtrate.  There  are 


two  experimental  models  to  support  this.  In  one 
model  Bence-Jones  proteins  are  parenterally  in- 
jected into  mice.21  The  other  model  involves  in- 
noculating  mice  with  plasma  cell  tumors  that 
secrete  light  chains.  In  this  latter  model,  Bryan 
and  Mclntire  have  shown  good  correlation  be- 
tween tumor  mass,  the  number  of  tubules  con- 
taining casts  and  renal  function.22  Dehydrating 
these  animals  causes  increased  cast  formation; 
maintaining  a sustained  diuresis  with  furosemide 
decreases  cast  formation.  These  results  lend 
credence  to  our  clinical  impression  that  the  state 
of  hydration  is  indeed  an  important  variable  in 
the  development  of  myeloma  kidney.22 

Hypercalcemia  leads  the  other  treatable  causes 
of  renal  failure  in  myeloma  (Table  3).  An  ele- 
vated serum  calcium  level  occurs  in  40  percent 
to  60  percent  of  myeloma  cases  at  some  point  in 
the  illness.  Some  degree  of  nephrocalcinosis  is 
frequently  present  in  biopsy  specimens.  Treatment 
of  hypercalcemia  in  myeloma  should  first  begin 
with  a saline  diuresis  if  tolerated,  followed  by 
prednisone.  This  is  one  of  the  hypercalcemic  dis- 
orders that  is  quite  responsive  to  prednisone 
therapy.  Mithramycin  is  also  effective  in  the  more 
severe  cases.  Hyperuricemia,  occurring  primarily 
after  the  introduction  of  chemotherapy,  can  be 
prevented  by  prophylactic  treatment  with  allo- 
purinol  and  maintaining  hydration.  The  dose  of 
allopurinol  should  be  reduced  in  those  patients 
with  significant  renal  insufficiency.  Amyloidosis 
can  be  detected  in  about  10  percent  of  renal 
autopsy  specimens  in  patients  dying  with  multiple 
myeloma.20  The  protein  deposited  in  primary 
amyloidosis  consists  of  light  chains.  Primary  amy- 
loidosis is  now  considered  part  of  the  spectrum  of 
plasma  cell  dyscrasias,23  In  myeloma,  amyloid 
accumulation  rarely  impairs  renal  function. 
Clinically,  the  development  of  the  nephrotic  syn- 
drome in  a patient  with  myeloma  suggests  sig- 
nificant amyloidosis.2  It  carries  no  particular 
therapeutic  implication  as  the  treatment  of  the 
underlying  disorder  remains  the  same.  Direct 
plasma  cell  invasion  of  the  kidney  has  also  been 
described.  This  appears  even  less  common  than 
amyloidosis  and  is  almost  never  detected  ante- 
mortem.20 In  a few  cases  massive  retroperitoneal 
infiltration  with  plasma  cells  occurred  and  ob- 
structive uropathy  resulted. 

Infection  is  the  leading  cause  of  death  in  cases 
of  myeloma.1  The  urinary  tract  is  a frequent  site 
of  infection  and  great  care  should  be  taken  to 
avoid  instrumentation  in  these  high  risk  patients. 
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TABLE  4. — Treatment  of  Renal  Failure  in 
Multiple  Myeloma 

General  principles:  avoid  dehydration,  urinary  tract 

instrumentation. 

Treat  hypercalcemia,  hyperuricemia  (expectantly) 
Cautious  use  of  nephrotoxic  antibiotics 
Intravenous  pyelography  if  indicated 
Specific  treatment:  forced  diuresis  and  alkali  therapy 
have  been  suggested,  no  controlled  data. 

Dialysis:  both  acute  and  chronic. 

Four  of  seven  patients  in  recent  series  survived  longer 
than  one  year 

Renal  transplantation:  may  be  considered  in  stable  pa- 
tients who  have  achieved  remission  with  chemotherapy 


While  a urinary  tract  infection  should  always  be 
considered  a likely  source  of  sepsis  in  these  pa- 
tients, it  is  a rare  cause  of  renal  failure. 

1 would  like  to  briefly  comment  on  renal  in- 
sufficiency in  Waldenstrom  macroglobulinemia. 
It  differs  from  multiple  myeloma  in  that  the 
predominant  renal  lesion  is  glomerular,  not 
tubular.  It  consists  of  the  accumulation  of  large 
hyaline  thrombi  on  the  capillary  lumen.24  Im- 
munofluorescence staining  shows  these  deposits 
to  be  primarily  composed  of  IgM.  Tubular  casts 
are  uncommon  and  not  nearly  so  widespread  in 
Waldenstrom  macroglobulinemia  as  they  are  in 
myeloma.  Treatment  is  directed  at  the  primary 
disorder. 

In  all  of  these  disorders,  then,  histologic  ex- 
amination of  the  kidney  is  not  likely  to  change 
the  treatment.  Except  in  most  atypical  situations, 
a renal  biopsy  study  need  not  be  done  in  patients 
with  multiple  myeloma. 

In  considering  treatment  (Table  4),  a few  gen- 
eral principles  are  important:  avoid  dehydration 
which  may  lead  to  excessive  cast  formation  and 
avoid  urinary  tract  instrumentation  in  these  infec- 
tion-prone patients.  Hypercalcemia  and  hyperuri- 
cemia are  among  the  most  treatable  sequelae  of 
myeloma  and  they  should  be  aggressively  pur- 
sued. Nephrotoxic  antibiotics  have  been  impli- 
cated in  a significant  number  of  patients  in  whom 
renal  failure  develops  with  myoloma.  It  has  been 
suggested  that  in  the  presence  of  Bence-Jones 
proteinuria,  antibiotic  toxicity  may  be  enhanced.13 
There  is  no  direct  evidence  to  support  this,  but 
nephrotoxic  antibiotics  should  be  administered  at 
reduced  doses  in  those  patients  who  have  renal 
insufficiency.  Serum  levels  should  be  monitored. 
Pyelography  does  not  pose  an  undue  risk  to  pa- 
tients with  myeloma  in  whom  hydration  is  ade- 
quate. However,  if  the  diagnosis  of  myeloma  is 
made,  there  is  really  no  indication  for  an  intra- 


venous pyelogram  in  a vast  majority  of  cases.  The 
presence  of  the  paraprotein  disorder  is  a sufficient 
explanation  for  renal  insufficiency.  If  obstructive 
symptoms  also  are  present,  or  there  are  physical 
findings  suggestive  of  urinary  tract  obstruction, 
then  a pyelogram  carried  out  with  adequate  hy- 
dration is  a reasonable  diagnostic  procedure. 
Under  these  conditions,  the  incidence  of  acute 
renal  failure  may  be  kept  to  1 percent. 

There  is  evidence  from  both  animal  studies 
and  several  anecdotal  clinical  reports  that  forced 
diuresis  and  alkalization  of  the  urine  will  prevent 
or  ameliorate  myeloma  kidney.21’22,25  There  are 
no  controlled  clinical  data.  In  patients  who  can 
tolerate  sodium  loading,  the  ingestion  of  3 to  4 
liters  of  fluid  per  day  and  about  10  grams  of 
sodium  bicarbonate  has  been  recommended  as 
possibly  beneficial  in  the  face  of  developing  renal 
insufficiency  and  documented  Bence-Jones  pro- 
teinuria.25 

There  is  growing  experience  with  both  acute 
and  chronic  hemodialysis  in  patients  with  multiple 
myeloma.  We  would  consider  patients  in  whom 
acute  renal  failure  develops  to  be  suitable  for 
dialysis  if  they  are  otherwise  candidates  for  con- 
tinuing treatment  of  their  myeloma.  Our  recent 
experience  suggests  that  they  have  a reasonable 
chance  to  recover  renal  function  and  not  require 
long-term  dialysis.  There  are  also  several  reports 
of  patients  with  myeloma  doing  well  on  programs 
of  long-term  dialysis.  In  a recent  series  by  Vaziri 
and  his  colleagues,  four  of  seven  patients  receiving 
long-term  dialysis  survived  for  at  least  a year, 
and  two  of  seven  were  alive  after  three  years.20 
It  appears  that  patients  with  myeloma  whose  only 
major  disability  is  renal  failure  and  in  whom 
additional  chemotherapy  is  planned  can  be  con- 
sidered for  long-term  hemodialysis.  Their  toler- 
ance for  chemotherapy  appears  to  be  significantly 
improved  when  a program  of  long-term  dialysis 
is  being  carried  out. 

There  have  been  a very  few  case  reports  of 
renal  transplantation  in  patients  with  myeloma 
and  chronic  renal  failure.27  In  these  patients  he- 
modialysis had  been  maintained  and  remission 
of  myeloma  was  achieved  with  chemotherapy. 
This  is  a most  unusual  combination  of  events. 
One  such  patient  has  received  a renal  transplant 
at  this  medical  center.  The  diagnosis  of  multiple 
myeloma  was  established  two  years  before  trans- 
plantation, renal  failure  developed  as  a result  of 
the  myeloma,  the  patient  was  maintained  on  he- 
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modialysis  and  there  was  a complete  hematologic 
remission  on  chemotherapy.  A kidney  was  trans- 
planted from  a cadaver  and  the  patient  is  doing 
well  a year  and  a half  after  the  transplant  without 
recurrence  of  the  myeloma.  The  age  of  patients 
with  myeloma  places  many  of  them  beyond  the 
60-year  age  limit  for  transplant  candidates  ac- 
cepted by  our  Kidney  Transplant  Service. 

In  the  case  discussed  today  there  were  abnor- 
malities in  each  of  the  four  areas  I have  outlined. 
The  patient  had  a reduced  anion  gap,  he  was 
hypercalcemic  and  hyperuricemic.  He  had  Bence- 
Jones  proteinuria,  and  acute  renal  failure  de- 
veloped superimposed  on  chronic  renal  failure. 
The  excellent  care  provided  by  the  house  staff 
shows  that  in  spite  of  his  advanced  age  and 
underlying  malignant  condition  it  is  possible  to 
restore  a satisfactory  quality  of  life  to  someone 
this  severely  afflicted. 
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worker  or  scholar  to  stay  abreast  of  these  items  of  progress  in  internal  medi- 
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acceptance,  whether  in  his  own  field  of  special  interest  or  another. 

The  items  of  progress  listed  below  were  selected  by  the  Advisory  Panel 
to  the  Section  on  Internal  Medicine  of  the  California  Medical  Association  and 
the  summaries  were  prepared  under  its  direction. 

Reprint  requests  to:  Division  of  Scientific  and  Educational  Activities, 

California  Medical  Association,  731  Market  St.,  San  Francisco,  CA  94103 


Characteristics  of  Gonococci  Which 
Disseminate  in  the  Blood 

Gonococci  infecting  the  genitalia,  pharynx  or 
rectum  may  invade  the  blood  to  produce  a variety 
of  syndromes  collectively  called  disseminated 
gonococcal  infection  (dgi).  The  most  common  syn- 
drome of  dgi,  arthritis-dermatitis,  results  from  the 
initial  bacteremia  and  is  characterized  by  fever 
and  chills,  typical  skin  lesions,  and  arthralgias  or 
transient  arthritis  of  the  knees,  wrists,  hands  or 
ankles.  Infection  of  a large  weight-bearing  joint 
secondary  to  bacteremia  (septic  joint)  may  present 
as  a typical,  culture-positive,  purulent  arthritis 
with  minimal  systemic  symptoms  and  negative 
blood  cultures.  Metastatic  infection  of  the  heart 
(endocarditis  or  pericarditis)  or  the  meninges  may 
present  with  findings  typical  of  these  diseases. 

Three  recently  described  characteristics  of  dgi 
isolates  help  to  explain  important  features  of  the 
disease: 

1 .  They  are  slow-growing  and  nutritionally 
fastidious  requiring  several  growth  factors  not 
needed  by  most  local  isolates.  This  may  explain 
the  high  incidence  of  asymptomatic  local  infections 
and  the  diffculty  in  growing  them  from  the  blood. 


2.  Despite  increasing  resistance  to  penicillins 
among  other  strains,  dgi  isolates  remain  extremely 
sensitive.  For  this  reason,  relatively  short,  low- 
dose  penicillin  regimens  (for  example,  3.5  grams 
of  ampicillin  given  orally  plus  1 gram  of  pro- 
benecid followed  by  ampicillin  500  mg  every  six 
hours  for  seven  days)  are  effective  for  the  arthritis- 
dermatitis  syndrome. 

3.  Finally,  two  observations  suggest  that  com- 
plement-mediated lysis  of  gonococci  protects 
against  dgi.  First,  dgi  isolates  uniformly  resist 
lysis  by  antibody  and  complement  in  normal 
human  serum,  whereas  only  about  two  thirds  of 
local  isolates  are  serum-resistant.  Therefore,  only 
those  local  strains  that  resist  killing  by  serum  can 
invade  the  blood.  Second,  rare  patients,  deficient 
in  one  of  the  terminal  components  of  complement 
responsible  for  bacterial  lysis  (C6  to  C9),  suffer 
recurrent  gonococcal  or  meningococcal  bactere- 
mias. Because  in  these  patients  opsonization  of 
gonococci  occurs  normally  through  the  early 
components  of  complement  (C,  and  C.-,)  but  does 
not  kill  them,  these  cases  illustrate  an  important 
role  of  serum  killing  in  preventing  dgi. 

The  tendency  for  dgi  to  be  associated  with 
asymptomatic  local  infections  and  to  respond  to 
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low  doses  of  penicillin,  therefore,  can  be  attributed 
to  unusual  characteristics  of  invasive  gonococci. 
Recurrent  neisserial  bacteremia  should  alert  physi- 
cians to  a genetic  deficiency  in  terminal  comple- 
ment components.  Immunization  to  improve  killing 
of  resistant  gonococci  in  the  blood  is  a promising 
approach  to  prevention  of  dgi. 

J.  ALLEN  McCUTCHAN,  MD 
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Clinically  Applicable 
Radioimmunoassays  of 
Parathyroid  Hormone 

Both  intact  84-amino-acid  biologically  active 
parathyroid  hormone  (pth  1-84)  and  biologically 
inactive  carboxyl-terminal  (“C ’)  fragments  of 
pth  1-84  circulate  in  human  blood.  The  ‘ C ’ 
fragments  are  derived  both  from  the  parathyroid 
glands  and  from  the  peripheral  metabolism  of  pth 
1-84.  Their  concentration  in  the  peripheral  blood 
is  relatively  higher  than  pth  1-84  because  they 
survive  longer  in  the  circulation. 

Serum  radioimmunoassays  (ria)  of  pth  using 
antisera  that  react  well  with  circulating  “C”  frag- 
ments (“C”  assays)  distinguish  normal  from 
hyperparathyroid  subjects  better  than  assays  that 
detect  only  pth  1-84.  ria’s  using  antisera  that 
react  only  with  intact  pth  1-84  (“I”  assays)  are 
better  in  showing  step-up  differences  between 
peripheral  serum  immunoreactive  pth  (iPTH)  and 
iPTH  in  serum  draining  parathyroid  tumors. 

All  generally  available  ria’s  of  pth  have  been 
developed  with  nonhuman  reagents.  Likewise, 
their  ability  to  detect  intact  (amino  terminal)  or 
carboxyl  terminal  pth  have  been  determined  with 
fragments  of  bovine  pth.  Such  studies  do  not 
adequately  characterize  the  specificity  of  assays 
for  human  pth.  Fragments  of  human  pth  are  not 
commercially  available. 

At  present,  the  only  (and  probably  the  best)  way 
to  characterize  ria's  to  be  used  for  diagnostic 
purposes  in  humans  is  to  determine  the  species  of 
iPTH  circulating  in  human  peripheral  serum  rec- 
ognized by  a given  ria.  This  can  be  done  easily  by 
measuring  the  iPTH  in  the  effluent  fractions  of  gel- 
filtered  hyperparathyroid  serum  and  this  informa- 
tion should  be  available  to  the  user.  Therefore, 
assuming  adequate  sensitivity,  ria’s  which  recog- 


nize both  intact  pth  1-84  and  the  larger  molecular 
weight  carboxyl  terminal  fragments  of  pth  in 
hyperparathyroid  serum  are  “C”  assays  and  can  be 
expected  to  provide  excellent  discrimination  be- 
tween normal  subjects  and  patients  with  hyper- 
parathyroidism. ria’s  which  recognize  primarily 
intact  pth  can  be  expected  to  give  the  greatest 
step-up  differences  between  peripheral  and  para- 
thyroid venous  effluent  serum  obtained  during 
parathyroid  localization  procedures. 

Selecting  an  appropriate  ria  of  pth  for  diag- 
nostic application  has  become  a difficult  and  some- 
what exasperating  chore  for  most  physicians  be- 
cause of  the  exponential  growth  in  the  number  of 
assays  available  and  competition-induced  claims 
of  advantages  of  one  assay  over  another.  The 
simple  criteria  given  in  this  epitome  for  selecting 
clinically  applicable  ria’s  for  pth  should  be  help- 
ful in  making  objective  choices. 

CLAUDE  D.  ARNAUD,  MD 
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Hepatotoxicity  Caused  by 
Acetaminophen  or  Salicylates 

Acute  acetaminophen  overdosage  may  result 
in  massive  hepatic  necrosis  with  encephalopathy 
and  death.  Toxicity  is  mediated  by  an  oxidized 
metabolite  of  acetaminophen  that  depletes  intra- 
cellular glutathione  levels.  Generally,  single  doses 
in  excess  of  15  grams  are  required,  although  severe 
liver  damage  has  occurred  with  ingestion  of  10 
grams  in  the,  presence  of  alcohol  or  drugs  that 
induce  the  microsomal  enzymes.  Therapeutic 
dosages  consumed  for  several  weeks  may  also 
cause  hepatitis  with  elevation  of  the  serum  trans- 
amines, alkaline  phosphatase  and  bilirubin;  cen- 
trilobular  necrosis  may  occur.  As  little  as  3 grams 
a day  may  be  hepatotoxic,  although  injury  seems 
more  common  at  levels  of  5 to  8 grams  per  day. 
The  inflammation  and  necrosis  are  reversible  on 
cessation  of  the  drug,  and  no  cases  of  cirrhosis 
have  been  reported  with  either  acute  overdosage  or 
chronic  ingestion. 

Unlike  acetaminophen,  acute  salicylate  intoxi- 
cation does  not  result  in  hepatic  necrosis.  Chronic 
ingestion  of  salicylates,  however,  in  patients  with 
acute  rheumatic  fever,  juvenile  rheumatoid  arth- 
ritis, systemic  lupus  erythematosus  or  Reiter  syn- 
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drome  may  lead  to  elevation  of  hepatic  enzymes. 
Toxicity  is  unusual  at  serum  salicylate  levels  of 
less  than  20  mg  per  dl,  but  in  one  series  toxicity 
occurred  in  all  patients  with  juvenile  rheumatoid 
arthritis  in  whom  levels  were  greater  than  25  mg 
per  dl.  Liver  biopsy  studies  show  a mononuclear 
cell  infiltrate  of  the  portal  triads  with  scattered 
cellular  necrosis  that  occasionally  is  consistent  with 
chronic  active  hepatitis.  As  with  acetaminophen, 
the  toxicity  is  reversible.  Lower  dosages  can  be 
reinstituted  providing  the  hepatic  enzymes  and 
serum  salicylate  level  are  monitored  closely. 

GERRY  BOSS,  MD 
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Cimetidine  in  the  Treatment  of 
Peptic  Ulcer  Disease 

A new  class  of  compounds,  termed  the  histamine 
type  2 or  H-2  receptor  antagonists,  has  been  added 
to  the  ever-expanding  list  of  drugs  used  in  the 
treatment  of  acid  peptic  ulcer  disease.  Cimetidine, 
the  only  H-2  antagonist  currently  available  in  the 
United  States,  has  undergone  extensive  basic 
research  testing  and  clinical  trials  documenting  its 
ability  to  profoundly  decrease  gastric  acid  secre- 
tion. Histamine  receptors  on  the  gastric  parietal 
cell  playing  an  important  role  in  the  stimulation 
of  hydrochloric  acid  secretion  through  all  modali- 
ties (cephalic  phase  by  vagal  innervation,  stimu- 
lated by  food  and  stimulated  by  gastrin)  are  not 
antagonized  by  the  traditional  antihistamines 
(called  H-l  receptor  antagonists)  such  as  diphen- 
hydramine (Benadryl®).  The  H-2  receptor  an- 
tagonists, such  as  cimetidine,  block  to  a major 
degree  the  acid  output  stimulated  by  all  known 
gastric  secretagogues. 

Early  H-2  receptor  antagonists,  particularly 
metiamide,  were  found  in  some  clinical  trials  to 
be  associated  with  neutropenia  on  rare  occasions. 
However,  no  significant  toxicity  has  been  found 
with  cimetidine  use,  although  isolated  reports  of 
gynecomastia  have  appeared.  Cimetidine  cannot 
yet  be  recommended  to  pregnant  or  nursing 
women. 

Cimetidine  has  been  shown  to  be  effective  in 
healing  duodenal  ulcers.  Gastric  acid  secretion  and 
acid  delivery  to  the  duodenum  are  significantly 
reduced  with  cimetidine  therapy  and  it  is  asso- 


ciated with  an  improved  rate  of  ulcer  healing. 
Studies  are  in  progress  assessing  the  efficacy  of 
cimetidine  therapy  in  gastritis  and  gastric  ulcera- 
tion, as  well  as  the  prophylactic  usefulness  of 
continuous  long-term  nocturnal  cimetidine  admin- 
istration for  acid  peptic  disease. 

Cimetidine  usage  should  be  considered  in  pa- 
tients with  gastric  acid  hypersecretory  states  such 
as  Zollinger-Ellison  syndrome  and  systemic  masto- 
cytosis and  in  patients  who  cannot  or  will  not  take 
effective  doses  of  antacids  for  duodenal  ulcer 
disease.  The  oral  dosage  is  one  300  mg  tablet  with 
each  meal  and  an  additional  300  mg  at  bedtime. 
A parenterally  administered  form  is  available  for 
patients  who  cannot  take  orally  given  medication. 
The  drug  should  be  administered  in  these  latter 
patients  in  a dosage  of  300  mg  (mixed  with  100 
ml  of  a 5 percent  dextrose  solution)  every  six 
hours.  The  drug  should  not  be  used  for  dyspepsia 
without  documented  duodenal  ulceration  and  it 
should  be  used  with  caution  in  patients  with  routine 
duodenal  ulcers.  With  this  drug,  as  with  all  new 
drugs,  practicing  physicians  must  be  alert  to 
unusual,  unreported  manifestations  of  toxicity. 

JOHN  P.  CELLO,  MD 
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Pituitary  Cushing  Syndrome: 

New  Options  for  Treatment 

Hypercortisolism  in  two  thirds  of  all  cases  is 
secondary  to  excessive  secretion  of  adrenocortico- 
tropic hormone  (acth)  by  the  pituitary  gland 
(pituitary  Cushing  syndrome).  The  mainstay  of 
treatment  for  more  than  three  decades  has  been 
total  bilateral  adrenalectomy.  This  treatment  has 
brought  its  own  problems  including  a significant 
mortality  rate,  persistent  or  recurrent  hypercorti- 
solism due  to  hyperplastic  remnant  or  ectopic 
adrenal  tissue,  postoperative  pituitary  tumors 
(Nelson  syndrome)  and,  almost  invariably,  life- 
long dependence  upon  replacement  therapy  with 
adrenocortical  hormones.  Recent  therapeutic  ad- 
vances now  offer  promise  of  making  total  adrenal- 
ectomy obsolete  over  the  next  few  years. 

Pituitary  radiation  has  been  used  with  limited 
success  as  a primary  treatment  in  adults,  perhaps 
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only  15  percent  to  20  percent  of  cases  being  fully 
responsive  to  60cobalt  radiotherapy  in  doses  of 
4,000  to  5,000  rads.  However,  children  appear  to 
be  considerably  more  radiosensitive  than  adults 
and,  as  recently  reported,  as  many  as  80  percent 
can  be  effectively  treated  with  radiation  alone. 
While  the  lag  period  for  full  benefit  may  be  as 
long  as  18  months  in  some  cases,  the  procedure  is 
essentially  free  of  morbidity,  no  hormone  replace- 
ment is  required  and  pituitary  function  has  re- 
mained intact  after  prolonged  follow-up.  Based 
upon  these  encouraging  results,  cobalt  radiotherapy 
can  be  expected  to  become  the  preferred  initial 
treatment  for  pituitary  Cushing  syndrome  in  pa- 
tients under  20  years  of  age. 

Clinical  trials  of  selected  drugs  have  not  as  yet 
produced  an  agent  which  can  be  considered  as  sole 
definitive  treatment.  Mitotane,  an  adrenocortico- 
lytic  drug,  has  proved  to  be  a useful  adjunct  for 
short-term  improvement  of  patients  who  are  in- 
completely treated  or  who  are  awaiting  the  full 
effects  of  radiation.  An  entirely  novel,  recent 
approach  has  been  the  introduction  of  two  agents 
believed  to  alter  brain  neurotransmitter  regulation 
of  pituitary  acth.  Both  cyprohep:adine,  a sero- 
tonin antagonist,  and  bromocryptine,  a dopamine 
agonist,  can  ameliorate  clinical  features  and  re- 
duce cortisol  production.  Careful  studies  of  cypro- 
heptadine indicate  that  not  all  patients  are  re- 
sponsive and,  when  therapy  is  effective,  relapse 
promptly  follows  discontinuation  of  the  drug. 
However,  the  minimal  side  effects  and  possibility 
of  spontaneous  remissions  with  more  prolonged 
treatment  make  these  agents  attractive  for  con- 
tinuing clinical  evaluation. 

The  single  most  impressive  advance  in  manage- 
ment of  pituitary  Cushing  syndrome  has  come 
with  refinements  in  surgical  procedures  to  the 
pituitary  gland,  now  emerging  as  the  treatment  of 
choice  in  adults.  This  is  due,  in  part,  to  improve- 
ments in  radiologic  diagnosis,  particularly  tomog- 
raphy, which  has  enabled  the  detection  of  pituitary 
microadenomas  in  more  than  50  percent  of  pa- 
tients, compared  with  the  5 percent  in  whom  diag- 
nosis is  possible  using  conventional  x-ray  studies  of 
the  skull.  These  small  tumors  can  now  be  viewed 
directly  and  resected,  leaving  the  rest  of  the  pitui- 
tary intact,  using  microdissection  techniques  made 
possible  by  the  coupling  of  transsphenoidal  surgi- 
cal procedures  with  newer  surgical  microscopes. 
Two  recent  reports  confirm  90  to  95  percent  re- 
mission rates  following  removal  of  microadenomas 


and,  equally  impressive,  this  has  been  achieved 
without  operative  mortality  and  in  almost  all  cases 
without  permanent  pituitary  failure,  ft  is  note- 
worthy that  whereas  surgical  operation  in  one 
series  was  used  only  in  patients  in  whom  abnormal- 
ties  were  shown  on  radiographs,  Wilson  and  his 
group  successfully  operated  on  16  of  17  patients 
despite  normal  findings  on  tomograms  in  40  per- 
cent of  them.  This  has  led  the  latter  group  and 
others  to  advocate  surgical  exploration  of  the  sella 
for  every  patient  with  pituitary  Cushing  syndrome 
regardless  of  tomographic  findings.  Another  decade 
of  experience  may  be  required  to  clearly  establish 
that  removal  of  such  microadenomas  can  be  done 
safely  with  prolonged  remission  of  Cushing  syn- 
drome and  preservation  of  normal  pituitary  func- 
tion. However,  the  short-term  results  make  it 
apparent  that  at  least  for  the  next  decade  pituitary 
surgical  therapy  has  replaced  total  adrenalectomy 
as  the  primary  treatment  for  adults  with  pituitary 
Cushing  syndrome.  ernest  m.  gold,  md 
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Anaerobic  Infections  and 
Metronidazole 

With  newer  microbiological  techniques, 
anaerobic  infections  are  now  recognized  as  a sub- 
stantial hospital  problem.  These  include  particu- 
larly postsurgical,  posttraumatic,  female  pelvic 
and  pleuropulmonary  infections;  and  anaerobes 
are  a common  component  in  abscess  formation.  In 
cases  of  sustained  anaerobic  bacteremia,  mortality 
approaches  50  percent. 

Currently  available  antibiotics  against  anaerobes 
have  gaps  in  their  spectrum  of  activity,  most  not- 
ably against  Bacteroides  species  or  major  toxicity. 
Bacteroides  species  make  up  10  percent  of  all  bac- 
teremias recognized  in  hospital. 

Metronidazole  has  a broad  spectrum  of  anti- 
microbial activity  and  its  utility  against  amebic 
and  trichomonal  infections  is  well  known.  It  also 
has  rapid  irreversible  bactericidal  action  in  vitro 
against  anaerobes,  including  Bacteroides.  In  man, 
it  penetrates  well  from  the  blood  into  body  fluids 
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and  appears  to  concentrate  selectively  in  abscesses. 
It  does  not  appear  to  antagonize  other  antibiotics. 

It  has  been  shown  effective  in  treatment  of  pa- 
tients with  anaerobic  sepsis  or  endocarditis,  menin- 
gitis and  brain  abscess,  posthysterectomy  and  post- 
partum pelvic  infections,  lung  abscess  or  empyema, 
including  patients  who  failed  to  respond  to  other 
antibiotics.  In  these  cases,  bactericidal  blood  con- 
centrations correlate  with  successful  outcome.  It 
has  also  been  effective  in  prophylaxis  in  bowel 
surgical  procedures,  appendectomy  and  gyneco- 
logic surgical  operations. 

Its  use  in  antianaerobe  therapy  has  been  con- 
sidered experimental  in  the  United  States  in  the 
absence  of  licensing  for  this  indication.  It  has  been 
available  for  oral  administration  only,  but  is 
absorbed  after  rectal  administration  and  an  intra- 
venously given  preparation  is  under  study,  which 
would  allow  therapy  of  seriously  ill  patients. 

Side  effects  are  minimal  and  infrequent,  and 
include  gastrointestinal  disturbances  at  high  doses, 
transient  leukopenia  and  sensory  neuropathy, 
headache  and  vestibular  symptoms.  Mutagenesis 
has  been  shown  in  bacteria  but  is  of  uncertain  rele- 
vance, particularly  because  certain  intracellular 
conditions  correlated  with  this  effect  in  bacteria 
have  not  been  shown  in  humans.  Carcinogenicity 
occurs  in  some  rodents,  but  this  is  of  uncertain 
significance  since  the  doses  and  duration  used  in 
these  experiments  bear  no  relation  to  that  used  in 
human  therapy. 

Studies  here  and  abroad  indicate  that  this  agent, 
at  present  undergoing  further  trials  and  possibly 
available  in  the  future  for  general  use  in  anti- 
anaerobe therapy  in  the  United  States,  represents 
a major  therapeutic  advance — particularly  against 
Bacteroides.  corstiaan  brass,  md 

DAVID  A.  STEVENS,  MD 
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Hepatitis  B Immune  Globulin  in  the 
Prevention  of  Hepatitis  B 

Hepatitis  B is  a common  infection  reaching 
epidemic  proportions  in  some  populations.  Previ- 
ously referred  to  as  “serum  hepatitis,”  hepatitis  due 
to  the  B virus  is  now  known  to  be  transmitted  not 
only  by  parenteral  routes  but  also  by  close  physical 
contact  and  exposure  of  mucus  membranes  to  the 


virus.  Hepatitis  B is  easily  diagnosed  by  showing 
the  presence  in  serum  of  hepatitis  B surface  antigen 
(HBsAg)  or  by  a rising  titer  of  antibody  against 
the  surface  antigen  (anti-HBs).  Recently,  a prepa- 
ration of  hepatitis  B immune  serum  globulin  (hbig) 
has  become  available. 

hbig  can  cost  more  than  $150  per  injection  and 
two  doses,  approximately  30  days  apart,  are 
recommended.  For  comparison,  ordinary  gamma 
globulin  (immune  serum  globulin,  isg),  which 
may  contain  appreciable  titers  of  anti-HBb,  costs 
less  than  $10. 

hbig  is  prepared  from  plasma  in  a manner 
similar  to  common  isg  except  that  the  donor  source 
of  plasma  is  high  in  titer  of  anti-HBs.  Both  prepara- 
tions are  safe,  neither  transmits  hepatitis,  and  side 
effects  from  intramuscular  administration  are  low. 
hbig  has  been  shown  in  several  controlled  trials  to 
reduce  the  likelihood  of  clinical  illness  and  serocon- 
version due  to  hepatitis  B.  One  large  study  of  needle 
puncture  exposure  reported  a 1.4  percent  ‘inci- 
dence of  clinical  hepatitis  and  a 5.6  percent  sero- 
conversion (anti-HBs)  in  subjects  given  hbig.  This 
was  in  contrast  to  a 5.9  percent  incidence  of  clini- 
cal hepatitis  and  a 20.7  percent  seroconversion  of 
subjects  receiving  immune  serum  globulin  con- 
taining uncommonly  low  levels  of  anti-HB,Ag. 

The  United  States  Public  Health  Service  Ad- 
visory Committee  on  Immunization  Practices  rec- 
ommends the  use  of  hbig  for  patients  with  a single 
exposure  to  blood  containing  hepatitis  B virus. 
This  contact  can  take  several  forms,  including 
needle  puncture,  mucus  membrane  contact  or 
open  wound  contamination.  Other  less  well  estab- 
lished indications  for  hbig  use  include  exposure 
to  body  fluids  other  than  blood  products  (urine, 
saliva,  stool  and  the  like),  close  physical  contact 
with  carriers  of  hb„ag,  and  constant  environmental 
exposure  such  as  occurs  in  hemodialysis  units  or 
custodial  institutions  for  the  mentally  retarded. 

The  initial  intramuscular  dose  of  0.05  to  0.07 
ml  per  kg  of  body  weight  should  be  given  as  soon 
as  possible  after  exposure  (not  more  than  7 days) 
and  is  followed  by  a second  injection  30  days  later. 
Confirmation  of  the  HB.Ag  positivity  of  the  donor 
is  mandatory  and  showing  the  absence  of  anti-HBs 
is  desirable  if  testing  will  not  unduly  delay  gamma 
globulin  prophylaxis.  Chronic  contact  such  as 
occurs  in  spouses  of  chronic  carriers  is  not  a 
sufficient  indication  for  hbig  administration.  De- 
tailed questioning  of  the  circumstances  surround- 
ing the  actual  exposure  is  necessary  since  many 
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patients  overemphasize  the  significance  of  their 
exposure  because  of  anxiety.  When  doubt  arises 
regarding  the  exposure,  routine  isg  therapy  can  be 
used  as  an  alternative  to  hbig  because  most  cur- 
rently available  preparations  of  isg  contain  signi- 
ficant levels  of  anti-HB.s  and  may  prove  to  be  as 
effective  as  the  more  costly  preparation. 

HOWARD  P.  SHERR,  MD 
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Medical  Versus  Surgical  Treatment 
of  Coronary  Artery  Disease 

It  is  estimated  that  in  1977  myocardial  revas- 
cularization operations  were  carried  out  in 
approximately  70,000  patients.  Recent  studies, 
however,  have  questioned  the  efficacy  of  coronary 
artery  bypass  procedures  in  prolonging  life.  The 
most  noteworthy  of  these  are  the  multicenter 
randomized  study  on  unstable  angina  and  the 
Veterans  Administration  cooperative  study  on 
chronic  stable  angina.  The  unstable  angina  study 
required  the  patients  to  have  unstable  or  changing 
anginal  symptoms  in  association  with  electro- 
cardiographic changes  during  pain.  These  patients 
had  to  have  at  least  a 70  percent  stenosis  of  one 
or  more  of  the  major  coronary  artery  branches.  At 
the  end  of  24  months  there  was  no  statistically 
significant  difference  between  the  mortality  of  the 
surgical  (5  percent)  versus  the  medical  (6  per- 
cent) group.  It  was  remarkable  that  a third  of  the 
medically  treated  patients  crossed  over  to  the 
surgical  group  because  of  lack  of  adequate  control 
of  symptoms  with  medication.  It  was  significant 
that  there  were  three  times  as  many  medically 
treated  patients  in  the  functional  class  3 to  4 group 
as  surgically  treated  patients.  The  hospital  mor- 
tality was  not  significantly  different  between  medi- 
cal (3  percent)  and  surgical  (5  percent)  groups. 
The  myocardial  infarction  rate  on  the  initial  hos- 
pital admission  was  higher  in  the  surgical  group 
(17  percent)  than  in  the  medically  treated  group 
(7  percent)  and  this  was  statis’ically  significant. 

The  Veterans  Administration  study  on  chronic 
stable  angina  showed  no  significant  increase  in  the 
survival  of  medically  treated  patients  versus  surgi- 
cally treated  patients  with  one-,  two-  or  three-vessel 
coronary  artery  disease.  The  major  objections  to 
this  study  are  a graft  closure  rate  of  3 1 percent  and 


a surgical  mortality  of  5.6  percent,  which  are  con- 
siderably higher  than  those  published  by  many  other 
institutions  during  the  same  period  (1972  through 
1974).  This  study  did  show,  however,  that  patients 
with  left  main  coronary  artery  disease  fared  signifi- 
cantly better  with  surgical  than  medical  therapy. 

At  present  at  most  major  institutions  the  early 
hospital  mortality  for  saphenous  vein  bypass  sur- 
gical operation  is  1 percent  to  2.5  percent  and  the 
graft  patency  rate  is  85  percent  to  90  percent  at 
3 to  12  months.  It  is  likely,  though  not  yet  proved, 
that  in  these  centers  longevity  might  be  enhanced 
in  the  surgically  treated  groups.  Though  only 
improved  longevity  for  patients  with  left  main  stem 
coronary  disease  has  been  confirmed,  the  quality 
of  life  for  surgically  treated  patients  seems  to  be 
better  because  70  percent  of  them  will  be  totally 
relieved  of  angina  whereas  only  30  percent  of 
medically  treated  patients  will  be  completely  re- 
lieved. This  could  be  especially  important  in 
young  active  patients  who  might  survive  a large 
myocardial  infarction  but  be  limited  by  angina  or 
reduced  ventricular  function. 

Physicians  should  be  keenly  aware  of  the  sur- 
gical results  of  the  centers  to  which  they  refer 
patients.  The  continuing  national  multicenter 
studies  will  shed  more  light  on  this  controversy. 

WILLIAM  H.  WILLIS,  JR.,  MD 
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Diagnosis  of  Sjogren  Syndrome 

Sjogren  syndrome  (ss)  is  the  second  most 
common  (and  perhaps  least  well-known)  con- 
nective tissue  disease.  Its  estimated  prevalence 
may  be  as  high  as  1 in  200.  Sjogren  recognized 
the  generalized  nature  of  the  disease  and  defined 
the  characteristic  triad  of  keratoconjunctivitis  sicca 
(kcs),  xerostomia  and  chronic  arthritis.  Studies 
from  several  centers  over  the  last  decade  have 
indicated  the  systemic  and  autoimmune  nature  of 
the  disease,  and  the  possible  relationship  to 
malignant  lymphoproliferation.  The  hallmark  of 
the  disease  is  lymphocytic  infiltration  which  can 
involve  lung,  liver,  kidneys  and  muscles.  Rheuma- 
toid factor,  antinuclear  factor  and  other  auto- 
antibodies occur  frequently. 

Labial  salivary  gland  (lsg)  biopsy  study  is  a 
major  advance  in  diagnosis,  permitting  histopatho- 
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logic  confirmation  of  destructive  lymphocytic  in- 
filtration. Multiple  aggregations  of  lymphocytes 
replacing  and  destroying  the  acinar  tissue  char- 
acterize the  lesion.  An  aggregate  of  more  than  50 
lymphoid  cells  is  called  a focus.  More  than  one 
focus  per  4 sq  mm  of  glandular  tissue  is  character- 
istic of  ss,  whereas  such  focus  scores  (greater  than 
one)  are  found  in  less  than  1 percent  of  either 
living  or  autopsy  controls  of  all  ages. 

Although  several  techniques  (such  as  measure- 
ment of  salivary  flow  rate,  scintiscan  and  sialog- 
raphy) can  be  used  to  document  objective  salivary 
gland  dysfunction,  only  the  presence  of  the  char- 
acteristic histopathology  is  specific  for  ss.  lsg 
biopsy  is  also  more  sensitive  and  specific  than 
ocular  examination  for  kcs  in  establishing  the 
diagnosis  of  ss.  The  biopsy  specimen  should  be 
obtained  when  a patient  is  not  receiving  high  or 
rapidly  changing  doses  of  prednisone  or  other 
lympholytic  agents  because  these  may  alter  the 
findings. 

Two  of  the  following  three  criteria  are  neces- 
sary to  definitely  diagnose  the  connective  tissue 
disease  first  elucidated  by  Sjogren: 

• Characteristic  lymphocytic  infiltrates  demon- 
strable on  salivary  gland  biopsy  studies, 

• Definite  kcs  and 

® An  associated  extraglandular  connective  tis- 
sue or  lymphoproliferative  disorder. 

In  our  series,  only  25  percent  of  patients  have 
rheumatoid  arthritis.  Another  15  percent  have 
systemic  lupus  erythematosus,  scleroderma  or  poly- 
myositis. In  nearly  half  of  cases  there  are  typical 
extraglandular  connective  tissue  and  lymphopro- 
liferative features  in  the  absence  of  criteria  for 
another  coexisting  connective  tissue  disease. 

Because  ss  appears  to  represent  an  immunologic 
attack  on  exocrine  organs,  we  have  proposed  the 
term  autoimmune  exocrinopathy  (ae)  to  describe 
the  syndrome  better,  ae  is  easily  confirmable  by  an 
lsg  biopsy  study.  Its  presence  may  help  diagnose 
unexplained  systemic  abnormalities  suggestive  of 
a connective  tissue  disorder. 

Only  50  percent  of  patients  referred  for  ss  ac- 
tually have  an  autoimmune  disease.  Other  frequent 
causes  of  oral  and  ocular  dryness  include  local 
glandular  disorders,  anxiety-depression  syndromes 
and  parasympatholytic  drugs. 

ss  is  the  only  connective  tissue  disease  associated 
with  transplantation  antigens  hla-B8  and  hla- 
Dw3  and  with  the  precipitating  antibodies  Ha, 
SS-A  and  SS-B  which  react  with  nuclear  antigens. 


These  are  unique  precipitins  which  can  distinguish 
ss  from  other  connective  tissue  diseases. 

ss  appears,  therefore,  to  be  a unique  connective 
tissue  disease  related  to  but  genetically,  serologic- 
ally and  histopathologically  distinguishable  from 
rheumatoid  arthritis,  systemic  lupus  erythematosus 
or  other  connective  tissue  diseases.  These  latter 
disorders  need  not  be  present  and  therefore  should 
not  be  required  for  diagnosis.  The  characteristic 
histopathology  of  the  disease  is  most  easily  shown 
by  results  of  lsg  biopsy  studies  and  may  precede 
the  exocrine  gland  dysfunction  described  by 
Sjogren.  richard  a.  pittsley,  md 
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Antinuclear  Antibody  Testing 

Although  antinuclear  antibody  testing  was 
discovered  some  years  ago,  it  is  only  recently  that 
this  test  has  become  widely  available.  Because  both 
the  techniques  of  carrying  out  the  test  and  the 
methods  of  reporting  it  vary,  accurate  clinical  ap- 
plication of  this  immunologic  test  can  be  some- 
what difficult. 

As  with  any  laboratory  test,  there  are  a certain 
number  of  false  positives.  Two  percent  of  young 
adults  will  be  positive  at  low  titers  (usually  speckled 
pattern  trace  to  1+  at  1:16)  in  the  absence  of 
clinical  evidence  of  any  disease  process.  The  per- 
centage of  false  positive  antinuclear  antibody  (ana) 
tests  in  normal  subjects  rises  to  approximately  6 to 
8 percent  in  persons  more  than  60  years  old.  This 
may  be  due  to  gradual  loss  of  immunologic  control 
resulting  in  antibody  formation  against  nuclear 
constituents  of  cells  undergoing  the  natural  break- 
down process. 

In  an  endeavor  to  avoid  the  trap  of  diagnosing 
systemic  lupus  erythematosus  or  other  autoimmune 
disease  simply  on  the  basis  of  a positive  ana  titer, 
several  items  can  be  reported:  (1)  the  strength  of 
positivity  on  a scale  of  0 to  4 + ; (2)  serial  tube 
dilutions  and  (3)  the  staining  pattern. 

The  strength  is  important  since  most  of  the 
above  noted  normal  subjects  presenting  with  a 
positive  ana  titer  will  have  a strength  of  only 
trace  to  1 + in  the  lower  tube  dilutions  (1:10, 
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1:20  or  1:16,  depending  on  the  laboratory 
method).  These  all  become  negative  at  the  1:40 
or  1:64  range.  Some  laboratories  report  “ana 
positive”  or  “ana  negative.”  If  the  specimen  is 
tested  only  undiluted,  the  percentage  of  positives 
will  be  much  higher  even  than  the  2 to  8 percent 
noted  above;  therefore,  it  is  essential  to  have 
results  on  a diluted  specimen  to  avoid  excess  num- 
bers of  false  positives. 

The  pattern  of  staining  can  also  be  useful. 
Four  types  of  patterns  are  quite  readily  discernible 
especially  when  present  in  high  concentration:  rim 
or  shaggy,  homogeneous,  speckled,  and  nucleolar. 
These  patterns  represent  various  groups  of  anti- 
bodies, some  of  which  are  known  to  have  clinical 
significance.  The  rim  pattern  is  often  seen  in  active 
systemic  lupus  erythematosus,  especially  when 
there  is  kidney  involvement.  The  homogeneous 
pattern,  especially  when  strong  and  at  high  titer, 
often  represents  active  systemic  lupus  erythema- 
tosus. The  speckled  pattern  is  more  variable  and  it 
is  here  that  the  greatest  numbers  of  false  positives 
are  found.  When  strong,  this  pattern  can  represent 
mixed  connective  tissue  disease,  in  which  case  a 
test  for  antibodies  to  ribonucleoprotein  (rnp)  or 
Sm  antigen  can  be  done.  If  the  rnp  antibody  titer  is 
high  and  there  are  no  Sm  antibodies,  mixed  connec- 
tive tissue  disease  can  be  diagnosed  in  the  appropri- 
ate clinical  setting.  If  rnp  and  Sm  antibodies  are 
present,  systemic  lupus  is  suspected.  The  speckled 
staining  pattern  will  also  often  be  positive  in 
progressive  systemic  sclerosis.  The  rarest  pattern 


is  the  nucleolar  which  can  be  present  in  progressive 
systemic  sclerosis,  Sjogren  syndrome  or  rarely 
other  autoimmune  disease. 

Testing  for  antinuclear  antibodies  has  largely 
replaced  the  lupus  erythematosus  or  le  cell  test, 
because  of  its  greater  reliability  and  its  greater 
range  of  antibody  detection.  Since  the  le  cell  test 
only  detects  one  antibody  (deoxyribonucleopro- 
tein),  it  is  present  in  only  70  percent  of  cases  of 
systemic  lupus,  whereas  the  ana  titer  should  be 
positive  in  nearly  100  percent  of  such  patients. 
Since  the  le  cell  test  is  somewhat  more  difficult 
to  run  accurately  and  to  read,  and  since  it  requires 
repeating  on  two  to  three  different  specimens  for 
even  marginal  reliability,  it  is  being  replaced  by 
the  ana  test. 

When  can  clinicians  appropriately  order  an 
ana  test?  When  the  clinical  suspicion  for  systemic 
lupus  or  other  autoimmune  disease  is  strong,  ana 
positivity  helps  in  confirming  the  diagnosis.  (How- 
ever, without  strong  clinical  suspicion  on  the  basis 
of  careful  history  and  physical  examination,  a posi- 
tive ana  titer  should  not  be  construed  to  indicate  a 
diagnosis  of  systemic  lupus  erythematosus.)  The 
second  use  of  the  ana  test  is  in  following  the  course 
of  the  disease  process  by  noting  the  change  in 
strength  of  testing  and  tube  dilution,  which  can 
help  confirm  disease  remission  or  exacerbation. 
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From  Curing  to  Caring 

Medical  science  has  not  always  been  at  its  best 
in  the  management  of  an  incurable,  suffering 
terminally  ill  patient.  Too  often  to  a medical 
scientist  physician,  the  impending  death  of  a 
patient  seems  to  be  viewed  as  an  impending  de- 
feat both  for  the  physician  and  for  medical  science 
itself — something  to  be  prevented  or  delayed  at 
any,  literally  any  cost,  whether  to  the  patient,  the 
family  or  to  society.  As  an  example,  one  can 
recall  the  death  of  General  Douglas  MacArthur, 
where  every  resource  of  medical  science  was 
thrown  into  the  fray,  and  one  cringes  at  the  use- 
lessness of  it  all  not  to  mention  the  repeated  in- 
dignities to  that  great  and  above  all  dignified 
national  hero. 

One  now  can  begin  to  sense  the  start  of  what 
one  hopes  will  be  a growing  trend  toward  a better 
balance  of  curing  and  caring  in  patient  care.  Cur- 
ing, when  it  can  be  accomplished  at  a reasonable 
cost  in  dollars  and  a suitable  reward  in  quality  of 
life,  is  one  thing  and  certainly  is  to  be  desired.  But 
when  this  cannot  be  accomplished,  as  is  all  too 
often  the  case,  more  emphasis  on  caring  is  some- 
times needed.  This  of  course  is  what  medicine  is 
all  about  as  the  term  medical  care  itself  attests. 
The  common  usage  is  medical  care  and  not  medi- 
cal cure.  If  there  indeed  is  to  be  a growing  trend 
toward  or  emphasis  upon  caring,  it  is  interesting 
to  speculate  that  economic  factors  of  cost  control 
may  likely  combine  with  a rejuvenation  of  human- 
ism in  medicine  to  bring  this  about. 

This  appears  to  be  just  what  is  happening  in 
the  development  of  the  hospice  movement  which 
is  discussed  elsewhere  in  this  issue.  Both  eco- 
nomic and  humanistic  factors  are  clearly  at  work. 
Even  the  very  sparse  data  available  seem  to  show 
that  the  process  of  dying  with  a terminal  illness 
can  be  accomplished  economically  and  with  some 
comfort  and  considerable  dignity  in  the  circum- 
stances and  under  the  auspices  of  a hospice.  It  is 
therefore  important  for  many  reasons  that  this 
worthwhile  and  important  movement  be  encour- 
aged by  the  medical  profession  and  the  society  it 
serves,  and  that  it  be  kept  within  the  mainstream 
of  patient  care.  Consequently,  it  is  most  appro- 


priate that  criteria  and  procedures  for  the  accredi- 
tation of  hospices  be  developed  and  that  this  be 
accomplished  as  soon  as  possible.  Caring  has  al- 
ways been  as  important  to  mainstream  medicine 
as  curing — and  it  still  is. 

— MSMW 


Ventricular  Aneurysms 

The  Specialty  Conference  from  the  University 
of  California,  Los  Angeles,  by  Swan  and  asso- 
ciates in  this  issue  contains  an  excellent  discussion 
of  the  clinical  problem  of  ventricular  aneurysms. 
This  study  summarizes  the  recent  clinical  experi- 
ence at  Cedars-Sinai  Medical  Center,  Los  An- 
geles, including  ventriculographic  data,  coronary 
anatomy  and  surgical  techniques.  The  importance 
of  aneurysms  in  the  distribution  of  the  left  an- 
terior descending  coronary  artery  is  emphasized 
by  the  data.  Since  it  has  often  been  difficult  to 
judge  the  effects  of  an  acute  myocardial  infarction 
on  subsequent  ventricular  function,  this  report 
nicely  summarizes  the  important  considerations 
which  help  in  understanding  the  deleterious  effects 
of  a ventricular  aneurysm. 

One  of  the  immediate  problems  in  dealing  with 
this  subject  is  the  definition  of  an  aneurysm.1 
Since  ischemic,  infarcted  and  scarred  areas  may 
be  akinetic,  but  not  necessarily  bulge  paradoxi- 
cally, the  identification  of  aneurysms  has  often 
been  difficult  because  the  definition  is  not  stan- 
dard. In  this  regard,  the  article  provides  an 
analysis  of  left  ventricular  contours  (from  ven- 
triculograms) which  provide  a reasonable  format 
for  characterizing  left  ventricular  aneurysms. 

More  important,  this  article  summarizes  some 
of  the  pathophysiologic  consequences  of  ischemia, 
infarction  and  subsequent  fibrosis.2  Of  importance 
is  the  acute  paradoxical  expansion  in  early 
aneurysm  formation  due  to  acute  infarction,  with 
subsequent  fibrosis  and  loss  of  paradoxical  mo- 
tion. Although  this  change  in  mechanical  function 
of  the  involved  tissue  is  carefully  detailed,  it  is 
not  clear  that  any  specific  therapy  will  beneficially 
alter  this  sequence  of  events.  Whether  newer 
medical  therapy  for  heart  failure,  such  as  vaso- 
dilator drugs,  will  lessen  the  need  for  aneurys- 
mectomy or  provide  a better  medical  prognosis  is 
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uncertain,  but  does  not  appear  likely  in  view  of 
the  profound  disturbances  of  coronary  anatomy 
and  ventricular  function.  The  fact  that  many  of 
these  patients  have  mitral  regurgitation,  how- 
ever, suggests  that  vasodilator  drugs  might  be 
appropriate  medical  therapy  to  consider.  This  is 
important  because  the  average  increase  in  cardiac 
output  with  vasodilator  drugs  in  mitral  regurgi- 
tation has  been  in  the  range  of  50  percent.3 

The  data  on  ventricular  function  indicate  that 
some  measurements  of  resting  hemodynamics, 
such  as  cardiac  output,  may  be  within  the  normal 
range.  Furthermore,  only  cardiac  index  was  sta- 
tistically different  between  those  groups  with  a 
good  and  those  with  a poor  subsequent  prognosis. 
Postoperative  ventricular  function  studies,  in  gen- 
eral, showed  no  major  improvement  in  hemo- 
dynamic function.  It  should  be  pointed  out,  how- 
ever, that  resting  measurements  of  function  are 
often  not  as  revealing  as  measurements  obtained 
during  cardiac  stress.  Therefore,  measurements 
following  some  stress,  such  as  that  produced  by 
acute  hypertension  or  exercise,  would  have  been 
preferable  in  characterizing  the  ventricular  reserve 
of  these  patients  before  and  after  aneurysmec- 
tomy.4 

Despite  little  change  in  hemodynamics  post- 
operatively,  many  of  these  patients  were  sympto- 
matically better.  This  probably  relates  to  im- 
proved ventricular  reserve,  although  this  was  not 
specifically  tested.  In  the  past,  it  has  been  sug- 
gested that  reduction  of  wall  stress  by  reduction 
of  heart  size  due  to  the  Laplace  mechanism  may 
improve  the  function  of  the  remaining  normal 
muscle  and,  therefore,  provide  better  ventricular 
reserve.  Precise  studies  on  this  point  are  lacking, 
but  it  is  probably  an  important  factor  in  the  im- 
proved exercise  capacity  that  many  of  these  pa- 
tients exhibit  clinically.  Relief  of  ischemia  may 
also  play  a role,  both  by  reduction  of  myocardial 
oxygen  demand  and  also  by  improved  flow  to 
certain  areas  consequent  upon  bypass  grafting. 

The  indications  for  operation  have  basically 
not  changed  over  the  years.  Unfortunately,  the 
long-term  prognosis  is  a very  poor  one  indicative 
of  the  severity  of  the  underlying  coronary  artery 
disease  and  ventricular  function.  The  inhospital 
mortality  of  6.6  percent  represents  excellent  sur- 
gical results  in  this  group  of  extremely  ill  patients. 
The  lack  of  long-term  beneficial  effect  is  disheart- 
ening, however,  and  is  similar  to  the  subsequent 
prognosis  of  patients  who  survive  power  failure 
following  myocardial  infarction.5  Whether  inter- 


ventions such  as  intraaortic  balloon  counterpulsa- 
tion, vasodilator  therapy,  or  mapping  and  excision 
of  ectopic  foci  (to  eliminate  arrhythmias)  will 
modify  the  development  of  aneurysms  or  provide 
alternative  therapy  for  the  associated  complica- 
tions is  unclear,  but  deserves  further  investigation. 

WILLIAM  W.  PARMLEY,  MD 
Professor  of  Medicine 
Chief,  Cardiovascular  Division 
School  of  Medicine 
University  of  California 
San  Francisco 
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Special  Editorial 

Radiology  and  the 
Algorithmic  Approach 
to  Medicine 

The  high  expenses  for  medical  care  in  the 
United  States  have  caught  national  attention  and 
have  been  the  subject  of  numerous  newspaper 
articles,  editorials  and  television  spectaculars. 
Although  the  Gross  National  Product  (cnp)  of 
the  United  States  has  risen  dramatically  in  the 
last  two  and  a half  years,  the  cost  of  medical 
care  has  been  increasing  even  faster,  almost 
doubling  its  percentage  of  the  gnp  since  1950  and 
reaching  a level  close  to  $140  billion  in  1976. 1 
This  amounts  to  almost  10  percent  of  the  income 
of  every  American.  These  expenditures  continue 
to  rise  at  a pace  double  that  of  inflation.  Many 
factors  contribute  to  this:  increases  in  wages,  in 
personnel  fringe  benefits,  in  building  costs  and, 
among  others,  in  the  cost  of  advances  in  tech- 
nology. Physicians’  fees  have  kept  pace  with  the 
general  rise  of  health  service  expenditures,  staying 
at  a level  of  about  20  percent  of  the  total  for  the 
last  15  years.2 

In  the  last  ten  years  there  has  occurred  an 
explosive  growth  of  medical  technology,  due  in 
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great  part  to  the  spillover  from  space  technology 
and  spurred  on  by  the  retrenchment  of  that  pro- 
gram. This  later  development  freed  many  physi- 
cists and  engineers  to  apply  their  talents  and 
experience  to  the  field  of  medicine.  The  advances 
have  been  most  impressive  in  the  application  of 
computers  to  nuclear  medicine  and  diagnostic 
roentgenology,  as  well  as  in  ultrasonography — 
where  the  development  of  the  gray  scale  B mode 
has  greatly  improved  the  diagnostic  capabilities 
of  this  method.  The  dramatic  developments  in 
computed  tomography  (ct)  simultaneously  have 
aroused  the  imagination  of  the  public,  the  interest 
of  physicians,  the  wrath  of  health  planners,  and 
the  enthusiasm  of  lay  hospital  boards  (many  of 
whom  saw  in  these  sophisticated  machines  a way 
of  filling  the  beds  of  their  institutions  at  the  ex- 
pense of  the  less  swiftly  moving  neighboring  hos- 
pitals). This  has  resulted  in  rapid  proliferation 
of  ct  scanners,  an  event  that  regional  regulating 
agencies  have  only  slowed  down.  Yet  ct  scanners 
are  just  one  of  the  expensive  modalities  in  equip- 
ment in  a radiology  department  today.  Biplane 
angiographic  machines  cost  as  much  as  ct  body 
scanners,  and  the  cost  of  the  whole  array  of  equip- 
ment in  radiology  departments,  when  ultrasound 
and  nuclear  medicine  machines  are  included,  is 
four  to  five  times  greater  than  ten  years  ago. 

Because  it  is  unlikely  that  the  increased  sophis- 
tication and  cost  of  equipment  have  resulted  in  a 
proportional  improvement  in  health  care,  it  is 
understandable  why  agencies  regulating  medical 
care  are  alarmed.  The  United  States  economy 
will  have  difficulty  supporting  a continued  rapid 
increase  in  medical  care  expenditures.  Yet  it  can 
be  predicted  that  the  American  public  will  not 
willingly  give  up  the  advances  in  medical  care. 
It  is  almost  impossible  to  cut  the  cost  of  medical 
services  to  any  great  extent  without  radically 
changing  our  social  and  economic  ways;  it  is 
imperative,  therefore,  to  render  economies  by  in- 
creasing efficiency  and  eliminating  unnecessary 
procedures.  Because  diagnostic  workups  fre- 
quently involve  duplication  and  costly  traditional 
routine  steps,  and  represent  a large  part  of  the 
expenditures,  an  algorithmic  rational  approach 
to  diagnostic  workups  is  one  of  the  few  alterna- 
tives left  to  the  medical  profession. 

The  term  algorithm  used  in  this  frame  of  ref- 
erence means  a set  of  rules  for  obtaining  a specific 
output  from  a specific  input.  When  these  rules 
are  followed,  each  step  in  the  sequence  logically 
leads  to  the  next.  In  order  to  employ  radiological 
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Figure  1. — An  algorithm  for  the  radiologic  approach  to 
the  evaluation  of  obstructive  jaundice  (see  text  for 
explanation). 


procedures  in  a logical  and  efficient  way  radiolo- 
gists and  their  clinical  colleagues  must  jointly 
develop  a set  of  algorithms  that  will  guide  the 
diagnostic  workups  of  their  patients.  In  the  or- 
derly progression  of  these  diagnostic  tests,  the 
examinations  to  be  carried  out  will  be  based  on 
the  results  of  those  preceding  them.  It  is  impor- 
tant that  these  algorithms  be  reviewed  frequently 
and  changed  when  experience  and  newer  ad- 
vances dictate.  Radiologists  and  clinicians,  and  in 
teaching  hospitals  they  and  the  house  staff,  should 
meet  during  the  progress  of  workups  of  their 
patients  and  jointly  apply  the  algorithms  and 
deviate  from  them,  if  necessary,  only  after  dis- 
cussion. Hospital  patient  care  committees  should 
make  sure  that  such  algorithms  are  in  existence, 
that  physicians  are  familiar  with  them,  and  that 
deviations  are  not  based  on  the  capricious 
prejudices  of  prima  donnas. 

Examples  of  Algorithms 

An  algorithm  for  the  radiologic  approach  to 
the  evaluation  and  diagnosis  of  obstructive  jaun- 
dice is  shown  in  Figure  l.3  It  is  applicable  only 
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to  large  institutions  that  have  CT  and  ultrasono- 
graphic equipment.  Ultrasound  is  usually  the  best, 
fastest  and  least  expensive  approach  for  showing 
dilated  bile  ducts.  In  the  presence  of  ascites,  or 
large  amounts  of  intestinal  gas,  ct  scanning  is 
more  reliable.  This  latter  method,  however,  is  of 
less  value  than  ultrasonography  in  cachectic  pa- 
tients because  ct  scanning  depends  on  the  pres- 
ence of  intraabdominal  fat  to  outline  the  organs 


plain  film  of  the  abdomen 


no  fever  fever 


Gallium  scan 


ultrasound  and  or  CT 


?biopsy 


upper  Gl,  small  bowel  and  colon  examinations 


laparotomy 


(arteriography  for  vascular  lesions  only) 


CT  = computed  tomography 
Gl  =gastrointestinal 


Figure  2. — An  algorithm  for  the  diagnosis  of  an  upper 
central  abdominal  mass  (see  text). 


and  masses.  Endoscopic  retrograde  pancreatog- 
raphy ( ercp  ) may  be  employed  as  an  alternative 
to  percutaneous  transhepatic  cholangiography 
with  a skinny  needle  when  the  biliary  radicles  are 
shown  by  ct  or  ultrasonography  to  be  normal, 
or  when  it  is  important  to  study  the  pancreatic 
ducts.  If  no  skillful  endoscopists  are  available, 
percutaneous  transhepatic  cholangiography  should 
still  be  attempted;  it  has  been  shown  to  be  in- 
creasingly successful  even  with  nondilated  ducts. 
The  upper  gastrointestinal  barium  sulfate  exami- 
nations should  be  carried  out  only  if  tests  of  stool 
specimens  for  occult  blood  are  positive,  in  order 
to  uncover  invasion  of  the  duodenum. 

An  algorithm  for  the  diagnosis  of  an  upper 
central  abdominal  mass  is  shown  in  Figure  2. 4 
The  plain  film  examination  should  be  the  initial 
radiologic  step.  In  those  patients  with  signs  of 
infection  a gallium  scan  should  be  done  to  locate 
an  abscess.  Upper  gastrointestinal  and  small 
bowel  examinations,  as  well  as  a colon  examina- 
tion, should  be  carried  out.  Ultrasound  and  CT 
examinations  are  indicated  in  these  patients.  Ul- 
trasound, though  offering  less  detail,  has  the  ad- 
vantage of  parasagittal  as  well  as  transverse  scans 
and  should  be  used  as  a localizing  procedure  that 
may  obviate  the  need  for  a ct  scan.  Arteriogra- 
phy, which  until  recently  was  regularly  done  in 
the  workup  of  such  patients,  should  now  be  done 
to  study  only  vascular  lesions. 

An  algorithm  for  the  diagnosis  of  massive  rec- 
tal bleeding  is  shown  in  Figure  3.5"7.  This  al- 
gorithm is  not  controversial,  but  because  patients 
with  this  condition  usually  present  as  acute  emer- 


aortogram 

site  discovered 

site  not  discovered 

surgery  ?embolization 

selective  SMA  injection 

site  discovered  site  not  discovered 

surgery  ?embolization  IMA  injection 

surgery  ?embolization 

SMA  = superior  mesenteric  artery 

IMA  = inferior  mesenteric  artery 

Figure  3. — An  algorithm  for  the  diagnosis  of  massive  rectal  bleeding  (see  text). 
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gencies  it  is  important  to  have  this  approach  as 
a guide  for  expeditious  and  prompt  handling. 

If  physicians,  surgeons  and  radiologists  do  not 
develop  and  employ  a logical  set  of  diagnostic 
workup  procedures,  nonmedical  administrators 
will  impose  rules  on  them  that  will  be  far  less 
informed  and  less  flexible,  and  will  not  serve 
their  patients  well.  Alexander  r.  margulis,  md 

Professor  and  Chairman 
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School  of  Medicine 
University  of  California 
San  Francisco 

REFERENCES 

1.  Office  of  Research  and  Statistics  Report,  1977.  Social  Security 
Bulletin,  US  Department  of  Health,  Education,  and  Welfare, 
Social  Security  Administration 

2.  US  Department  of  Labor,  Bureau  of  Labor  Statistics,  1977 

3.  Margulis  AR:  Radiographic  evaluation — A.  General  com- 

ments, In  Cello  JP  (Moderator):  Gastroenterology  conference: 
Cholestasis  in  ulcerative  colitis.  Gastroenterology  73:357-374,  1977 

4.  Kressel  HY,  Margulis  AR,  Gooding  GW,  et  al:  CT  scanning 
and  ultrasound  in  the  evaluation  of  pancreatic  pseudocysts:  A 
preliminary  comparison.  Radiology  126:153-157,  1978 

5.  Kanter  IE,  Schwartz  AJ,  Fleming  RJ : Localization  of  bleed- 
ing point  in  chronic  and  acute  gastrointestinal  hemorrhage  by 
means  of  selective  visceral  arteriography.  Am  J Roentgenol  103: 
386-399,  1968 

6.  Baum  S.  Nusbaum  M:  The  control  of  gastrointestinal  hemor- 
rhage by  selective  mesenteric  arterial  infusion  of  vasopressin. 
Radiology  98:497,  1971 

7.  Reuter  SR,  Chenang  VP:  Selective  arterial  embolization  for 
control  of  massive  upper  GI  bleeding.  Am  J Roentgenol  125: 
199-226,  1975 


Editorial  Essay 

Where  Is  Mandatory 
CME  Taking  Us? 

“Where  Is  Mandatory  CME  Taking  Us?”  Now 
that  continuing  medical  education  has  become 
mandatory  in  many  places  in  the  United  States,  it 
would  seem  incumbent  upon  medical  educators  to 
make  mandatory  cme  a useful  experience  for 
physicians  and  a response  which  will  satisfy  the 
public  demand  for  assurance  of  quality  in  patient 
care.  These  are  times  of  increasing  emphasis  on 
public  accountability  in  virtually  every  aspect  of 
patient  care,  and  if  this  cannot  be  accomplished 
through  mandatory  cme  to  the  satisfaction  of  the 
public,  then  one  may  be  sure  that  some  other  ap- 
proach will  be  mandated.  Since  other  approaches 
are  likely  to  be  more  difficult  and  possibly  less 
consistent  with  what  physicians  are  doing,  or 
ought  to  be  doing  in  their  practice  situation,  it 
would  seem  that  this  is  compelling  enough  reason 
to  make  mandatory  cme  work. 


What  is  it  the  public  wants?  It  seems  that  the 
public  wants  some  kind  of  assurance  that  physi- 
cians are  competent  to  do  whatever  it  is  they  are 
supposed  to  do  in  their  practices.  Unfortunately 
there  is  enough  evidence  that  enough  physicians 
are  falling  short  to  have  brought  about  this  de- 
mand for  quality  assurance  on  the  part  of  the 
public. 

The  logic  of  mandatory  cme  to  assure  continu- 
ing physician  competence  seems  obvious  enough. 
Originally  physicians  were  held  to  be  competent 
to  be  licensed  after  having  gone  through  an  edu- 
cational process  in  medical  school  followed  by  an 
internship  and  an  examination  acceptable  to  a 
state  licensing  board.  Later  physicians  were  held 
to  be  competent  in  a specialty  after  further  educa- 
tion and  further  examination  by  a specialty 
board.  It  therefore  seems  logical  enough  to  as- 
sume that  if  education  made  physicians  competent 
in  the  first  place  then  continuing  medical  educa- 
tion should  assure  continuing  competence.  This 
seems  to  be  the  rationale  upon  which  mandatory 
cme  is  based  and  it  is  this  assumption  which  we 
must  show  to  be  valid  if  mandatory  cme  is  to 
work. 

Now  where  do  cme  educators  find  themselves? 

1.  cme  educators  have  committed  themselves 
to  the  idea  that  cme  works  to  improve  patient 
care — that  is,  patient  care  outcomes.  It  certainly 
does  this.  Physicians  continue  to  learn.  Physicians 
do  not  continue  to  practice  as  they  did  when 
graduated  from  medical  school  or  specialty  train- 
ing many  years  earlier.  They  must  have  learned 
something  as  they  have  gone  along  and  this  by 
definition  would  be  cme.  This  is  an  article  of 
faith. 

2.  It  has  frequently  been  said  it  is  generally  the 
good  doctors  who  do  formal  cme,  and  that  the 
problem  has  been  that  those  who  really  need  cme 
are  not  the  ones  who  have  gotten  most  of  it. 

3.  These  words  have  now  been  heard  and 
some  20  states  have  legislated  the  tool  of  manda- 
tory cme.  In  a way  there  is  now  a challenge  to 
see  if  cme  can  be  made  to  work  to  assure  con- 
tinuing competence.  It  is  in  a sense  up  to  cme 
educators  to  prove  that  it  can. 

4.  Over  the  years  doctrine  has  developed 
somewhat  as  follows: 

• The  purpose  of  cme  is  to  improve  patient 
care,  morbidity  and  mortality,  and  presumably 
it  does; 

• cme  programs  should  be  developed  on 
sound  educational  principles; 
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• cme  should  result  in  a change  in  physician 
behavior; 

• cme  should  result  in  a demonstrable  im- 
provement in  patient  care  outcomes; 

• Category  1 credit  hours  are  the  hard  core 
of  cme,  that  is  the  place  where  we  can  and  do 
enforce  our  doctrine. 

But  some  problems  are  now  developing  with 
this  doctrine: 

1.  It  is  proving  very  difficult,  well  nigh  im- 
possible, to  link  cme,  particularly  any  single  cme 
experience,  to  measurable  changes  in  patient 
care,  although  it  is  clear  that,  overall,  physicians 
have  learned  a great  deal  since  graduating  from 
medical  school  and  it  is  clear  morbidity  and  mor- 
tality statistics  have  improved  over  the  years. 

2.  cme  educators  have  decided  to  worship  at 
the  altar  of  needs  assessment,  stated  objectives, 
planned  programs,  instructional  methods  and 
evaluation — precisely  the  same  approach  that  is 
used  for  a course  or  for  educational  programs  in 
undergraduate  medical  education.  But  there  are 
practical  difficulties  in  fitting  many  kinds  of 
worthwhile  cme  into  this  traditional  mold.  Could 
it  be  that  this  approach  needs  closer  examination 
as  to  its  appropriateness  for  cme  which  is  more 
problem-oriented — more  like  adult  education  in 
both  its  motivation  for  learning,  and  in  how  this 
is  accomplished. 

3.  The  commitment  to  try  to  link  a cme  ex- 
perience to  the  demonstrable  change  in  a physi- 
cian's practice  behavior  has  proven  difficult  in 
practice.  Could  it  be  that  physicians  do  not  re- 
spond in  knee  jerk  fashion  as  some  behavioral 
scientists  seem  to  expect — or  even  as  if  they  were 
still  undergraduate  medical  students?  Could  it  be 
that  physicians  are  taught  to  be  critical  of  what 
they  read  and  hear,  and  that  they  only  change 
their  practice  behavior  when  they  are  convinced 
it  will  really  make  a difference? 

4.  There  is  no  satisfactory  direct  evidence 
that  cme  programs  influence  a physician’s  patient 
care  outcomes.  This  is  not  surprising  when  one 
considers  that  one  is  asking  1,  5,  10  or  20  hours 
of  formal  cme  instruction  on  necessarily  limited 
topics  to  measurably  affect  outcomes  of  perhaps 
several  hundred  physician-patient  encounters  in 
a month  or  several  thousand  in  the  course  of  a 
year.  It  really  seems  unrealistic  to  expect  any  im- 
mediate measurable  result. 

5.  And  finally  there  are  problems  with  the 
Category  1 hours  approach  of  mandated  cme  and 
the  need  to  show  that  by  taking  a certain  number 


of  Category  1 hours  of  cme  instruction  a physi- 
cian will  continue  to  be  up-to-date  in  his  practice. 
At  present  it  is  simply  not  possible  to  do  this. 

With  this  focus,  perhaps  even  this  preoccupa- 
tion with  the  now  familiar  rote  of  needs  assess- 
ment, objectives,  relationship  to  patient  care,  the 
pedagogy  of  instruction  and  evaluation  in  terms 
of  physician  behavior  and  patient  care  outcomes, 
cme  educators  seem  to  have  locked  themselves 
into  a sort  of  ritual  which  focuses  on  a process 
rather  than  on  what  actually  needs  to  get  done. 

This  brings  us  to  the  basic  question:  Have  the 
right  questions  been  addressed?  Is  improvement 
in  patient  care  really  the  immediate  or  proximal 
aim  of  cme,  or  is  it  more  likely  an  ultimate  bene- 
fit of  what  cme  accomplishes  over  time?  After  all, 
morbidity  and  mortality  statistics  and  even  in- 
dividual patient  care  outcomes  generally  take  time 
to  become  measurable,  and  they  are  surely  in- 
fluenced by  many  other  things  than  an  educa- 
tional experience  of  a physician  in  a formal 
Category  1 cme  program. 

Perhaps  there  may  be  a clue  in  what  the  pub- 
lic seems  to  be  asking  from  cme.  The  public 
seems  to  want  some  assurance  that  a physician  is 
competent  to  do  whatever  it  is  he  is  supposed  to 
do  in  his  practice,  and  looks  to  cme  to  provide 
this  assurance.  If  this  is  true,  then  it  would  seem 
that  cme  should  begin  to  address  continuing 
competence  as  its  proximal  aim  and  pay  less  at- 
tention to  trying  to  effect  measurable  changes  in 
physician  behavior  (which  may  or  may  not  actu- 
ally need  to  be  changed)  or  to  trying  to  measure 
the  effect  of  cme  on  patient  care  outcomes  which 
is  difficult  if  not  impossible  to  do. 

All  of  this  would  suggest  that  if  mandatory 
cme  is  to  work  to  the  satisfaction  of  the  public, 
it  must  be  linked  more  closely  to  a physician’s 
competence  to  do  whatever  it  is  he  does  in 
practice,  and  then  some  better  method  of 
accountability  for  this  continuing  competence 
should  be  developed,  perhaps  through  some  kind 
of  redefinition  of  the  use  of,  or  finding  new  uses 
for,  the  Category  1 hours  of  instruction  since  this 
is  the  tool  we  have  now  been  given  for  mandatory 
cme.  The  next  step  would  be  to  assure  the  public 
in  some  acceptable  fashion  that  through  the  man- 
datory cme  a physician  continues  to  be  at  least 
reasonably  competent  to  do  whatever  it  is  he  is 
supposed  to  be  doing  in  the  care  of  his  or  her 
patients. 

Some  of  the  key  issues  appear  to  be  the  fol- 
lowing: 
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1.  Is  the  “planned  program”  as  presently  pro- 
mulgated by  the  American  Medical  Association 
and  others  really  the  best  approach?  Are  there 
substantive  differences  in  the  most  effective  edu- 
cational approaches  for  physicians  at  the  under- 
graduate, postdoctoral  and  practitioner  levels? 
If  so,  what  are  the  differences?  Are  we  trying  to 
put  on  a shoe  that  does  not  fit? 

2.  What  is  really  meant  by  physician  com- 
petence? Is  cognitive  knowledge  enough,  or  are 
certain  practice  skills  necessary?  Should  a com- 
petent physician  have  skills  in  communicating 
with  patients — really  skills  in  the  doctor-patient 
relationship?  Are  cost  considerations  important 
for  a competent  physician,  are  records  and  ac- 
countability, and  are  general  management  skills 
important  components  of  physician  competence? 
And  is  patient  compliance  and  patient  satisfac- 
tion important?  These  are  some  examples  of  what 
might  be  involved  in  physician  competence,  and  if 
so  how  is  mandatory  cme  to  relate  to  them? 

3.  Competence  for  what?  How  does  one  define 
a physician's  practice  or  practice  profile?  A physi- 
cian may  be  competent  as  a family  physician  but 
incompetent  to  run  a dialysis  unit.  Competence 
clearly  relates  to  practice  situations.  Also  con- 
sideration should  be  given  to  what  physicians 
need  to  know  to  be  competent  not  only  in  their 
day-to-day  practice,  but  to  what  they  may  need 


to  know  beyond  this.  How  about  the  unusual  or 
rare  case  which  is  not  often  seen  but  should  be 
recognized?  What  about  the  specialty  as  a whole, 
and  the  other  subspecialties  within  the  specialty? 
And  what  about  the  capabilities  and  limitations  of 
all  the  other  specialties  of  medicine?  Clearly  this 
should  be  a part  of  competence.  Should  not  ques- 
tions such  as  these  be  considered  when  one  tries 
to  relate  cme  to  the  practice  profile? 

4.  And  finally,  a major  challenge  will  be  to 
take  the  tool  of  mandatory  Category  1 credit 
hours  and  somehow  redefine  and  restructure  this 
tool  so  it  can  indeed  become  an  instrument 
through  which  cme  can  be  more  closely  linked  to 
continuing  competence  in  a physician’s  practice, 
and  so  give  the  public  some  greater  assurance 
than  we  are  able  to  do  now  that  a physician  is 
indeed  competent  to  do  whatever  it  is  he  or  she 
is  supposed  to  do  in  practice. 

Mandatory  cme  is  clearly  taking  us  in  new 
directions.  It  is  posing  new  challenges  to  cme 
educators  and  cme  administrators.  If  these  chal- 
lenges can  be  met,  cme  can  become  an  effective 
means  of  assuring  a physician’s  continuing  pro- 
fessional competence  in  practice. 

MALCOLM  S.  M.  WATTS,  MD 
Director,  Extended  Programs 
in  Medical  Education 
School  of  Medicine 
University  of  California 
San  Francisco 
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Hypoplastic  Right  Ventricle 
With  Eosinophilic 
Endomyocarditis  and 
Patent  Foramen  Ovale 

JAMES  W.  SMITH,  MD 
Boise,  Idaho 

Congenital  hypoplasia  of  the  right  ventricle 
with  normal  tricuspid  and  pulmonic  valves  is  an 
uncommon  cardiac  malformation.1  Isolated  right 
ventricular  hypoplasia  with  atrial  septal  defect 
or  patent  foramen  ovale  has  been  cited  in  scat- 
tered case  reports.  In  all  of  these  the  patients  were 
infants,  young  children  or  young  adults.2'4 

Eosinophilic  leukemia  with  fibrosing  endocardi- 
tis is  an  uncommon  and  somewhat  controversial 
entity.5  A number  of  cases  with  eosinophilic  leu- 
kemia have  been  reported  with  changes  in  the 
endocardium  associated  with  superimposed  mural 
thrombi.0-7 

In  the  unique  case  reported  here,  a man  with 
congenital  right  ventricular  hypoplasia  had  ap- 
parent normal  cardiac  function  until  adulthood 
when  he  was  found  to  have  probable  eosinophilic 
leukemia.  Subsequently  there  developed  a large 
amount  of  mural  thrombus  in  the  right  ventricle 
which  led  to  functional  tricuspid  inflow  obstruc- 
tion and  a large  right  to  left  cardiac  shunt  through 
a patent  foramen  ovale. 

Report  of  a Case 

A 62-year-old  man  presented  to  the  emergency 
room  with  complaint  of  increasing  dyspnea  of 
approximately  ten  days  duration.  The  patient 
stated  that  he  had  always  been  in  good  health  with 
no  previous  hospital  admission  or  significant  ill- 
ness except  for  a bout  of  vague  abdominal  discom- 
fort and  diarrhea  five  months  earlier  which  had  led 
him  to  see  his  physician.  At  that  time  routine 
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evaluation  had  elicited  hepatosplenomegaly,  and 
a complete  blood  count  showed  a leukocyte  count 
of  55,000  with  a hemoglobin  value  of  14.8  grams 
per  dl  and  normal  platelet  count.  A leukocyte 
alkaline  phosphatase  score  was  12  (normal,  16 
to  70),  and  findings  on  a bone  marrow  exami- 
nation were  consistent  with  the  diagnosis  of 
chronic  myelogenous  leukemia  with  a positive 
Philadelphia  chromosome.  Plans  for  outpatient 
therapy  were  drawn;  however,  the  patient  de- 
murred and  did  not  return  for  further  medical 
evaluation  or  therapy. 

The  patient  remained  asymptomatic  until  the 
onset  of  dyspnea  on  exertion  and  fatigue  described 
at  his  emergency  room  visit.  On  questioning,  he 
noted  that  he  had  had  acrocyanosis  for  two  days 
before  presenting  in  the  emergency  room  and  had 
lost  approximately  10  to  20  pounds  over  the 
previous  two  years.  In  the  emergency  room  the 
leukocyte  count  was  88,000  with  45  percent  ma- 
ture eosinophils,  26  percent  mature  segmented 
neutrophils,  6 band  forms,  4 basophils,  8 lympho- 
cytes and  10  promyelocytes.  The  hematocrit 
reading  was  40  percent  with  a hemoglobin  value 
of  13.8  grams  per  dl,  while  electrolytes  and  glu- 
cose values  were  within  normal  limits.  Arterial 
blood  gas  studies  showed  an  oxygen  pressure 
(Po2)  of  31  mm  of  mercury,  a carbon  dioxide 
pressure  (Pco2)  of  18  mm  of  mercury  and  a pH 
of  7.47.  Borderline  cardiomegaly  with  clear  lung 
fields  was  noted  on  an  x-ray  study  of  the  chest. 
An  electrocardiogram  showed  a sinus  rate  of  80 
per  minute  with  tall  peaked  P-waves  in  leads  II, 
III  and  avf,  diagnostic  of  right  atrial  enlargement. 
An  intraventricular  conduction  defect  and  non- 
specific ST  and  T changes  were  also  present. 

On  physical  examination  the  patient  was  afe- 
brile with  a regular  pulse  of  86,  blood  pressure 
of  140/80  and  respirations  of  30  with  obvious 
dyspnea.  He  was  responsive  to  questions  and  able 
to  give  historical  information  at  the  time  of  his 
admission.  Examination  of  the  neck  showed  there 
to  be  jugular  venous  distension  without  visible 
pulsations  and  an  estimated  central  venous  pres- 
sure of  20  cm  of  water.  Pulmonary  examination 
showed  the  lungs  to  be  clear.  On  cardiovascular 
examination  a regular  rhythm  was  noted  with  a 
left  parasternal  lift  but  no  thrill.  Auscultation 
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showed  a grade  II/VI  midsystolic  murmur,  best 
heard  in  the  2nd  to  3rd  left  interspaces  along 
the  sternal  border.  A midsystolic  click  could  be 
heard  over  the  left  parasternal  area.  No  S3  or  S4 
was  present  and  no  diastolic  murmurs  were  ap- 
parent. On  abdominal  examination  a notably  en- 
larged, nontender  liver  and  spleen  were  noted, 
both  palpable  approximately  10  cm  below  the 
costal  margins.  Examination  of  the  extremities 
showed  moderate  cyanosis  of  the  nail  beds  with 
no  evidence  of  edema. 

The  patient  was  initially  given  100  percent 
oxygen  by  mask.  When  this  was  unsuccessful  in 
raising  the  Po2,  intubation  was  carried  out  and 
100  percent  oxygen  was  administered  by  respira- 
tor. This  maneuver  produced  no  significant  change 


SIMULTANEOUS  RIGHT  ATRIAL  AND  VENTRICLE  PRESSURE  TRACINGS 


Figure  1. — Simultaneous  right  atrial  and  ventricular 
pressure  tracings  obtained  by  double  lumen  catheter 
across  tricuspid  valve.  A mean  diastolic  pressure  gradi- 
ent of  10  to  15  mm  of  mercury  was  present. 


in  arterial  Po2  and  the  possibility  of  a right-to-left 
intracardiac  shunt  was  considered.  Cardiac  cathe- 
terization was  undertaken. 

Cardiac  Catheterization 

At  catheterization,  the  right  atrial  mean  pres- 
sure was  measured  at  25  mm  of  mercury.  As  the 
catheter  was  passed  into  the  right  ventricle,  a pro- 
nounced diastolic  pressure  gradient  was  noted 
and  passage  of  a double  lumen  catheter  showed 
a diastolic  pressure  gradient  of  10  to  15  mm  of 
mercury  across  the  tricuspid  valve  (Figure  1). 
Right  ventricular  pressure  was  35/10  to  15  mm 
of  mercury  and  pulmonary  artery  pressure  was 
32/10.  Pulmonary  capillary  wedge  pressure  was 
15  mm  of  mercury.  Cardiac  output  was  found 
to  be  7.8  liters  per  minute  with  an  index  of  4.5 
liters  per  sq  meter. 

Green  dye  studies  were  done  and  showed  evi- 
dence of  a large  right-to-left  shunt  at  the  atrial 
level.  An  approximate  40  percent  shunting  of 
the  cardiac  output  at  the  atrial  level  was  calcu- 
lated. Angiography  with  right  atrial  injection 
showed  passage  of  dye  across  the  atrial  septum 
and  into  the  left  ventricle  as  well  as  through  a 
very  small  irregular  right  ventricular  cavity  and 
into  normal  appearing  pulmonary  arteries.  A se- 
lective injection  into  the  right  ventricle  showed  a 
small  irregular  partly  obliterated  right  ventricular 
cavity  which  appeared  to  be  filled  with  either  a 
clot  or  a tumor  mass  (Figure  2). 

Following  catheterization,  the  patient  was 


| PULMONARY 
ARTERY 


Figure  2. — Right  anterior  oblique  contrast  injection  into 
the  right  ventricle  shows  the  nearly  obliterated  right 
ventricular  cavity.  Pulmonary  artery  appears  normal. 
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taken  to  surgery  for  an  attempt  to  increase  pul- 
monary artery  flow  and  relieve  hypoxemia.  A 
Dacron®  shunt  was  placed  between  the  proximal 
ascending  aorta  and  the  proximal  pulmonary 
artery,  and  a surgically  created  large  atrial  septal 
defect  was  made.  At  the  time  of  operation,  the 
right  ventricle  was  found  to  be  filled  with  necrotic 
yellow-tan  material  of  a very  firm  adherent 
quality.  Following  the  operation  the  patient  was 
unable  to  be  taken  off  cardiopulmonary  bypass. 

Findings 

At  autopsy,  the  heart  was  found  to  weigh  500 
grams  with  an  external  prominent  bulging  right 
ventricle.  Opening  of  the  cardiac  chambers 
showed  the  atria  to  be  grossly  unremarkable  in 
size  and  shape  with  an  opened  surgically  enlarged 
foramen  ovale.  The  right  ventricular  cavity  was 
hypoplastic,  extending  approximately  half  of  the 
way  from  the  right  base  to  the  true  apex  of  the 
heart.  It  was  filled  with  necrotic  yellow-tan  ma- 
terial which,  on  microscopy,  was  found  to  be 
organized  thrombus.  This  material  was  plastered 
tightly  against  the  undersides  of  the  tricuspid 
leaflets  creating  a relatively  immobile  tricuspid 
valve  (Figure  3).  The  leaflets  themselves  were 


not  involved  and,  with  removal  of  the  organized 
clot  by  dissection,  the  tricuspid  valve  appeared 
normal. 

The  pulmonic  valve  was  unremarkable;  the 
left  atrial  and  left  ventricular  chambers  and  mitral 
and  aortic  valves  were  normal.  The  coronary 
arteries  showed  no  evidence  of  significant  athero- 
sclerotic obstruction.  The  myocardium  of  both 
ventricles  appeared  free  of  infiltration,  but  there 
w'as  a small  amount  of  white  fibrous  scarring 
which  appeared  over  the  distal  portion  of  the  right 
ventricular  cavity.  The  endocardium  of  the  right 
ventricle  was  thickened  and  had  a rough,  granular 
appearance.  Pathological  evaluation  showed 
diffuse  eosinophilic  infiltrate  of  the  bone  marrow, 
liver,  spleen  and  lymph  nodes. 

Discussion 

Right  ventricular  hypoplasia  is  an  infrequent 
congenital  cardiac  defect  usually  associated  with 
abnormalities  of  the  tricuspid  or  pulmonic  valve 
ranging  from  mild  stenosis  to  atresia.8’9  Right 
ventricular  muscular  hypoplasia  can  occur  with 
normally  formed  tricuspid  and  pulmonary  valves, 
as  described  by  Sackner  and  co-workers;2  how- 
ever, all  previously  reported  cases  have  been  in 
symptomatic  children  or  young  adults. 


Figure  3. — Heart  showing  hypoplas- 
tic right  ventricle  with  organized 
thrombus  undergirding  the  tricuspid 
valve.  Endocardial  thickening  and 
fibrosis  can  be  seen  in  the  region  of 
the  right  ventricular  apex. 
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Figure  4. — Shunting  through  a patent  foramen  ovale 
from  the  right  atrium  (R.A.)  which  led  to  cyanosis  and 
hypoxemia.  The  hypoplastic  right  ventricle  (R  V.)  is 
shown  filled  with  thrombus  which  undergirds  the  tri- 
cuspid valve  leading  to  a diastolic  pressure  gradient. 

Our  patient  was  a 62-year-old  man  who  did 
manual  labor,  had  worked  all  of  his  life  and  had 
no  history  of  easy  fatigability  or  cyanosis  until 
approximately  20  days  before  his  death.  There- 
fore, it  would  appear  that  the  right  ventricular 
function  had  been  adequate  for  normal  activity 
until  the  onset  of  thrombosis  in  the  right  ventricle. 
This  produced  a compromise  in  the  movement  of 
a normal  tricuspid  valve  resulting  in  clinical  tri- 
cuspid stenosis  which  led  to  pronounced  elevation 
of  the  right  atrial  pressure  and  a right-to-left 
shunt  through  a patent  foramen  ovale  (Figure  4). 
Hence,  it  is  probable  that  had  not  right  ventricu- 
lar thrombosis  occurred  secondary  to  the  eosino- 
philic endomyocarditis,  this  man  would  have 
lived  his  normal  life  span  without  any  suspicion 
of  congenital  heart  disease. 

The  association  of  eosinophilic  leukemia  with 
endocardial  changes  and  mural  thrombi  has  been 
well  established  in  the  medical  literature.  The 
causes  for  the  endocardial  changes  and  for  the 
secondary  thrombus  formation  are  unknown,  but 
Solley  and  co-workers0  noted  that  the  most  im- 
pressive changes  at  autopsy  were  in  the  heart. 
Specifically,  they  found  mural  thrombi  present  in 
left  and  right  ventricular  chambers.  Benvenisti 
and  Ultmann,10  reviewing  48  autopsy  cases,  found 


that  mural  thrombi  were  present  in  30  percent, 
often  associated  with  an  endomyocardial  fibrosis. 

It  has  been  speculated  that  the  eosinophils  con- 
tain a substance  that  does  damage  to  the  endo- 
cardium, setting  the  stage  for  thrombus  formation 
and  cardiac  compromise.  In  our  patient  it  is  very 
likely  that  the  congenitally  small  right  ventricle 
allowed  for  more  rapid  damage  and  progression 
of  disease,  leading  to  thrombosis  only  in  the  right 
side  of  the  heart.  As  the  thrombus  propagated, 
the  leaflets  of  the  tricuspid  valve  were  under- 
girded by  this  mass  which  prevented  normal 
opening  of  the  valve  and  created  the  hemody- 
namic feature  of  significant  right-to-left  shunting 
through  a patent  foramen  ovale  and  the  onset 
of  dyspnea  due  to  pronounced  hypoxemia. 

Summary 

The  unique  case  of  a 62-year-old  man  is  de- 
scribed in  which  a hypoplastic  right  ventricle,  with 
normal  tricuspid  and  pulmonic  valves,  was  pres- 
ent. Hemodynamic  function  was  adequate  until 
the  onset  of  eosinophilia  resulting  in  endocardial 
damage  and  the  propagation  of  a large  amount 
of  right  ventricular  mural  thrombus  which  com- 
promised the  tricuspid  valve.  This  led  to  the 
clinical  features  of  right  ventricular  inflow  ob- 
struction with  pronounced  elevation  of  right 
atrial  pressure  and  creation  of  a significant  right- 
to-left  intracardiac  shunt  through  a patent  fora- 
men ovale.  The  development  of  symptoms  of 
dyspnea,  fatigue  and  cyanosis  led  the  patient  to 
seek  medical  consultation. 

Cardiac  catheterization  with  angiography 
showed  the  presence  of  the  abnormality;  how- 
ever, attempt  at  surgical  correction  with  creation 
of  an  aorticopulmonary  window  and  enlargement 
of  the  atrial  septal  defect  was  unsuccessful. 
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ABBREVIATION  USED  IN  TEXT 

IRG  = immunoreactive  glucagon 


A new  clinical  syndrome  associated  with  glu- 
cagon-secreting tumors  has  recently  been  de- 
scribed.1'3 The  main  features  are  a distinctive  and 
disabling  skin  rash,  weight  loss,  anemia  and  glu- 
cose intolerance.  Most  persons  with  the  syndrome 
have  been  elderly  and  seriously  ill  at  the  time  of 
diagnosis.  We  report  here  a case  with  typical  and 
dramatic  findings  of  the  disorder  appearing  in  a 
19-year-old  woman.  Because  of  her  youth  and 
otherwise  good  health,  extensive  metabolic  studies 
have  been  possible,  and  several  unusual  features 
are  described. 

Report  of  a Case 

In  a previously  well  19-year-old  woman  a 
pruritic  vesicular  skin  eruption  developed  on  the 
ankles.  Initially  it  subsided  after  therapy  with 
orally  given  prednisone.  The  rash  recurred,  how- 
ever, developing  into  a widespread  eruption, 
worst  around  the  genitals,  the  mouth  and  areas 
of  superficial  trauma.  Glossitis  was  also  present, 
as  was  significant  emotional  depression.  Findings 
on  a skin  biopsy  were  not  diagnostic.  Periodic 
exacerbations  continued  despite  therapy  with 
topically  administered  creams,  orally  given  pred- 
nisone, vitamins  and  dietary  restrictions,  and 
avoidance  of  contact  with  metals. 
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About  1 1 months  after  onset  of  the  rash  the 
patient  reported  several  new  symptoms,  including 
muscle  weakness,  nausea,  early  satiety  and  cessa- 
tion of  menses.  A weight  loss  of  ten  pounds, 
diffuse  loss  of  muscle  mass  and  mild  anemia  were 
noted.  Glucose  tolerance,  which  had  been  normal 
previously,  was  mildly  impaired.  Repeat  skin 
biopsy  showed  epidermal  cleavage  forming  bullae 
containing  acantholytic  cells.  Fasting  plasma  im- 
munoreactive glucagon  (irg)  activity  was  800  pg 
per  ml,  five-fold  elevated,  confirming  the  diag- 
nosis of  glucagonoma.  Visceral  angiography 
showed  a small  pancreatic  tumor  and  many  liver 
metastases.  Further  medical  evaluation  uncovered 
no  other  noteworthy  findings.  The  only  medical 
history  worth  noting  was  a moderately  severe  de- 
pression three  years  before.  Her  mother  and  sister 
were  reported  to  have  glucose  intolerance,  and 
a maternal  aunt  to  have  overt  diabetes.  Extensive 
laboratory  studies  showed  the  following  abnormal 
findings:  hemoglobin,  10.2  grams  per  dl;  hem- 
atocrit, 31  percent;  leukocyte  count,  3,700  with 
relative  lymphocytosis;  plasma  parathyroid  hor- 
mone, 84  /dEq  per  ml;  while  calcium  was  9.3  mg 
per  dl,  with  the  normal  range  up  to  82  /dEq  per 
ml  (Nichols  Institute,  Portland,  Oregon);  fasting 
plasma  insulin,  17  to  30  /JJ  per  ml.  Plasma 
amino  acids  concentrations  were  mostly  de- 
pressed, especially  those  of  ornithine,  threonine, 
asparagine/glutamine,  valine  and  alanine,  which 
were  below  half  of  normal  values.  Results  of 
liver  function  tests  were  within  normal  limits. 

When  the  diagnosis  was  established  dietary 
restrictions  were  removed  and  the  rash  con- 
currently improved.  After  informed  consent,  pre- 
treatment physiologic  studies  were  done,  followed 
by  excision  of  all  primary  tumor  tissue  and 
chemotherapy  of  metastases  with  intravenous  ad- 
ministration of  tubercidin  ( 1.5  mg  per  kg  of  body 
weight),  and  5-fluorouracil  (1  gram  per  day  for 
eight  days)  by  hepatic  arterial  infusion.  After  an 
initial  exacerbation  the  skin  rash  disappeared  and 
most  of  the  lost  weight  and  muscle  mass  was 
regained;  the  patient’s  sense  of  well-being  re- 
turned. Fasting  plasma  irg  fell  by  half,  to  300  to 
400  pg  per  ml,  and  insulin  to  5 to  20  /.tU  per  ml. 
Chemotherapy  has  continued:  Intravenously 

given  tubercidin,  1.5  mg  per  kg  of  body  weight 
every  one  to  two  months,  and  orally  or  intra- 
venously given  5-fluorouracil,  750  to  1,000  mg  a 
week,  supplemented  with  1 gram  per  day  given 
intravenously  for  two  to  eight  days  coinciding 
with  tubercidin  doses.  Placement  of  a femoral 
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arteriovenous  (umbilical  vein  biograft)  shunt  has 
facilitated  chemotherapy.  The  remission  has 
lasted  31  months  to  date. 

Methods 

Immunoreactive  glucagon  was  assayed  using 
the  Unger  30K  antibody,  usually  after  removal  of 
large  molecular  weight  species  (over  3,500  dal- 
tons)  in  plasma  by  acetone  precipitation.4,5 
Plasma  irg  activity  was  fractionated  on  a column 
of  Bio-gel  P-10  calibrated  with  proinsulin,  insulin, 
glucagon  and  tritiated  water.  Insulin  was  assayed 
by  the  method  of  Zaharko  and  Beck,®  and  glu- 
cose by  glucose  oxidase.  Dynamic  studies  of 
plasma  glucose,  insulin  and  glucagon  responses  to 
various  stimuli  were  carried  out  after  an  overnight 
fast,  each  on  a separate  day.  Standard  commercial 
preparations  of  oral  (Koladex)  and  intravenous 
(Cutter)  glucose,  regular  insulin  (Squibb),  tol- 
butamide (Upjohn),  epinephrine  (Parke-Davis) 
and  diazoxide  (Schering)  were  used.  Casein  hy- 
drolysate (Mead-Johnson)  and  vegetable  oil 
(Wesson)  were  used  for  oral  loading  studies. 
Tissue  was  fixed  in  neutral  formalin  and  Bouin’s 
solution  for  light  microscopy,  and  in  glutaralde- 
hyde  for  electron  microscopy.  Tumor  sections 
were  stained  with  hematoxylin  and  eosin,  alde- 
hyde fucsin,  and  the  silver  impregnation  methods 
of  Grimelius7  and  Hellerstrom  and  Heilman.8 
Immunofluorescence  studies  of  primary  tumor 
and  adjacent  normal  pancreas  were  done  by  the 
indirect  technique,9  using  anti-insulin  serum,  30K 


rabbit  antiglucagon  serum,  and  rabbit  antiso- 
matostatin serum  (a  gift  of  Dr.  B.  L.  Baker,  Uni- 
versity of  Michigan). 

Results 

Studies  of  Circulating  IRG 

IRG  activity  in  unmodified  fasting  plasma  at 
the  time  of  diagnosis  was  800  pg  per  ml.  Activity 
in  acetone  extracts  was  600  pg  per  ml,  suggesting 
that  only  about  25  percent  of  the  total  was  ac- 
counted for  by  high  molecular  weight  material 
excluded  by  the  extraction  procedure.  Fractiona- 
tion of  unmodified  plasma  by  column  chroma- 
tography verified  this  inference,  showing  70 
percent  of  irg  in  species  of  molecular  weight 
approximating  that  of  normal  glucagon  (3,500 
daltons).  Most  of  the  remaining  irg  eluted  in  an 
area  corresponding  to  molecular  weight  of  8,000 
to  12,000  daltons.  irg  assay  in  all  subsequent 
studies  was  done  on  acetone  extracts. 

Physiologic  Studies 

Results  of  several  standard  physiologic  studies 
done  before  treatment  are  shown  in  Table  1. 
Little  or  no  suppression  of  plasma  irg  occurred 
following  oral  administration  of  glucose,  intra- 
venous administration  of  glucose  or  immediately 
after  injection  of  insulin.  No  clear  response  in 
irg  followed  insulin-induced  hypoglycemia.  In 
contrast,  a quick  rise  in  irg  immediately  followed 
intravenous  administration  of  tolbutamide,  the 
elevation  persisting  an  hour.  Tolbutamide  injec- 


TABLE  1. — Responses  of  plasma  glucose  (mg  per  dl),  plasma  immunoreactive  glucagon  (pg  per  ml)  and  plasma 
immunoreactive  insulin  (fiU  per  ml)  to  various  stimuli  before  surgical  therapy  or  chemotherapy. 


Oral  glucose  100  grams 

Glucose  

IRG  

Intravenous  glucose  25  grams 

Glucose  

IRG  

IRI  

Intravenous  insulin  0.2  unit  per  kg 

Glucose  

IRG  

Intravenous  tolbutamide  1.0  grams 

Glucose  

IRG  

IRI  

Intravenous  epinephrine  6 fig  per  min.  continuously 
Glucose  

IRG  

IRI  


Baseline 

30  min. 

60  min. 

90  min. 

120  min. 

180  min. 

91 

218 

191 

155 

121 

86 

. 504 

513 

473 

382 

416 

456 

Baseline 

2 min. 

5 min. 

10  min. 

20  min. 

40  min. 

60  min. 

. 77 

276 

246 

204 

163 

. 620 

810 

760 

660 

500 

550 

410 

. 22 

224 

184 

152 

252 

267 

171 

Baseline 

10  min. 

20  min. 

30  min. 

40  min. 

50  min. 

60  min. 

. 58 

41 

34 

14 

22 

39 

82 

. 550 

680 

540 

480 

770 

660 

550 

Baseline 

2 min. 

5 min. 

10  min. 

20  min. 

40  min. 

60  min. 

. 72 

75 

73 

59 

46 

, 590 

1,070 

850 

860 

730 

720 

800 

. 26 

105 

115 

122 

118 

83 

50 

Baseline 

15  min. 

30  min. 

40  min. 

71 

75 

125 

137 

, 510 

1,490 

830 

1,260 

. 25 

12 

53 

25 

IRG  = immunoreactive  glucagon  I RI  = immunoreactive  insulin 
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tion  is  reported  to  lower  plasma  irg  under  nor- 
mal conditions.10  irg  also  increased  during  con- 
tinuous epinephrine  infusion. 

The  response  of  plasma  irg  to  ordinary  mixed 
meals  over  24  hours  also  was  studied  preopera- 
tively  (Figure  1).  A prominent  rise  in  irg  fol- 
lowed each  meal,  subsiding  to  the  basal  level 
before  the  next  meal.  Insulin  responses  were  very 
brisk.  Because  of  these  results,  three  further 
studies  were  done  postoperatively  to  identify 
what  component  of  meals  was  responsible  (Figure 
1).  Baseline  irg  concentration  was  lower  in  the 
posttreatment  studies,  when  tumor  hormone  de- 
rived only  from  metastatic  tissue.  A 500  ml  water 
load  failed  to  provoke  any  response  of  glucose, 
insulin  or  irg.  Gastric  distension  consequently 
seemed  not  to  account  for  the  irg  response.  In 
contrast,  meals  of  casein  or  vegetable  oil  were 
followed  by  large  increases  of  irg.  In  each  case 
plasma  glucose  rose  as  well.  The  hyperglycemia 
after  fat  ingestion  suggested  biological  activity 
of  the  elevated  irg.  The  prominent  rise  of  plasma 
irg  after  meals  was  considered  possibly  harmful, 
and  possibly  susceptible  to  drug  blockade.  There- 


fore, studies  of  plasma  irg  response  to  a standard 
mixed  lunch  after  no  pretreatment,  pretreatment 
for  one  day  with  100  mg  of  diazoxide  given 
orally  every  eight  hours,  and  pretreatment  with 
diphenylhydantoin  (100  mg  given  orally  three 
times  a day  for  several  weeks)  were  carried  out. 
No  clear  suppression  of  postprandial  irg  occurred 
with  either  drug. 

Tumor  Pathology 

The  primary  tumor  was  a 2.5  cm  cystic  nodule. 
With  hematoxylin  and  eosin  staining  both  primary 
and  metastatic  tissues  showed  morphology  typical 
of  islet  cell  carcinomas.  Both  failed  to  show  selec- 
tive staining  for  A or  D cells  when  examined  with 
the  methods  of  Grimelius7  and  of  Hellerstrom  and 
Heilman.8  Immunofluorescence  studies  showed 
glucagon  immunoreactivity  in  many  but  not  all 
tumor  cells,  but  failed  to  show  either  insulin  or 
somatostatin.  Studies  of  adjacent  normal  pancreas 
validated  the  methods  used,  showing  the  usual 
immunofluorescence  pattern  of  these  hormones. 
Tumor  content  of  irg  measured  in  acid  ethanol 
extracts  was  3.2  /<g  per  gram  wet  weight  in 
primary,  and  0.3  ,ug  per  gram  in  metastatic  tissue. 
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Figure  1. — Responses  of  plasma  glucose,  immunoreactive  insulin  (IRI)  and  immunoreactive  glucagon  (IRG)  to 
mixed  meals,  water,  vegetable  oil  and  casein,  all  given  orally.  The  latter  three  studies  were  done  after  treatment. 
IRG  was  assayed  after  acetone  extraction,  and  the  stippled  area  denotes  the  normal  range  of  up  to  120  pg  per  ml. 
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Cells  of  the  primary  tumor  were  not  homogeneous 
to  electron  microscopy.  In  some  areas  cells  with 
granules  typical  of  A cells  were  seen,  while  in 
others,  cells  contained  dense  homogeneous  100  to 
200  nm  granules  lacking  a halo.  In  other  areas 
few  secretion  granules  of  any  type  were  seen. 
The  cells  containing  the  small  granules  resembled 
the  second  cell  type  in  the  glucagonoma  described 
by  Leichter  and  colleagues.11 

Discussion 

Most  reported  patients  with  glucagon-secreting 
tumors  causing  systemic  effects  have  been  over 
50  years  old,  though  a few  reports  describe 
younger  patients  with  some  features  of  the  syn- 
drome.12'11 This  case  verifies  that  the  full  syn- 
drome does  occur  even  in  the  second  decade  of 
life.  Since  this  woman  was  otherwise  healthy  her 
course  clearly  traces  the  early  natural  history 
of  the  disorder.  The  rash  came  first,  followed  by 
a recurrence  of  previous  emotional  problems. 
Weight  loss,  weakness,  anemia  and  glucose  in- 
tolerance were  recognized  a year  after  the  rash 
developed.  Like  other  patients  with  the  syndrome, 
she  had  persistent  hyperglucagonemia,  hypoami- 
noacidemia  and  mild  hyperinsulinemia.  Plasma 
irg  suppressed  subnormally  with  oral  and  intra- 
venous administration  of  glucose.  An  immediate 
and  sustained  increase  of  irg  followed  intraven- 
ously given  tolbutamide.  Insulin  hypoglycemia 
did  not  elicit  the  usual  increase  of  plasma  irg. 
Similar  findings  of  faulty  regulation  of  irg  secre- 
tion have  been  documented  in  other  cases.11’15'18 

Several  features  of  this  case  other  than  the 
patient’s  youth  are  remarkable.  One  is  the  high 
proportion  (70  percent)  of  circulating  irg  activ- 
ity present  in  a fraction  corresponding  to  normal 
molecular  weight  glucagon.  The  rise  in  plasma 
glucose  coinciding  with  the  rise  in  irg  after  fat 
ingestion  suggests  this  material  has  high  biologic 
potency.  The  rather  sluggish  decline  in  glucose 
after  tolbutamide  also  suggests  this,  since  the  in- 
sulin response  was  normal.  These  findings  con- 
trast with  other  experience,18  20  which  suggests 
that  the  plasma  of  glucagonoma  patients  typically 
contains  a relative  excess  of  irg  of  molecular 
weight  of  8,000  to  12,000  or  even  higher,  proba- 
bly of  decreased  biologic  potency.  The  dominance 
of  3,500  dalton  irg  in  this  patient  may  relate  to 
the  rapid  onset  and  severity  of  the  clinical  syn- 
drome. 

Another  important  finding  in  this  patient  is 
the  prominent  irg  response  to  mixed  meals,  orally 


given  protein  and  orally  given  fat.  An  increase 
in  plasma  irg  after  protein  meals  occurs  in  nor- 
mal persons,21  and  has  also  been  reported  in  a 
patient  with  glucagonoma  syndrome.18  Mixed 
meals  and  fat  normally  elicit  only  modest  in- 
creases in  plasma  irg.22,23  A substantial  rise  of 
irg  after  mixed  meals  has  been  described  in  other 
patients  with  glucagonoma,11'15  but  this  appears 
to  be  the  first  demonstration  that  fat  can  also 
be  a tumor  irg  secretagogue.  Possibly  a gut 
factor  mediates  this  response.24  The  effect  of 
meals  on  plasma  irg  may  have  clinical  impor- 
tance for  this  patient.  We  have  recommended 
a diet  with  60  to  70  percent  of  calories  as 
carbohydrate  and  15  to  20  percent  each  as  fat 
and  protein,  to  minimize  the  postprandial  irg 
surge.  She  reports  that  this  diet  is  more  palatable, 
with  less  early  satiety. 

The  tumor  histology  also  merits  comment. 
Heterogeneity  of  cell  types  in  islet  cell  tumors 
is  recognized,  and  in  this  patient  was  evident  both 
by  electron  microscopy  and  glucagon  immuno- 
fluorescence. This  finding  strengthens  the  suspi- 
cion that  these  tumors  often  produce  more  than 
one  humoral  factor.25  Also  noteworthy  is  the 
absence  of  insulin  and  somatostatin  from  the 
tumor.  It  is  suspected  that  both  normally  suppress 
and  modulate  glucagon  secretion,20’27  and  that 
this  process  requires  close  contact  between  the 
several  secretory  cells  in  the  normal  islet.  Per- 
haps the  abnormal  rises  in  plasma  irg  after  vari- 
ous stimuli  in  this  patient  reflect  lack  of  both 
suppressive  hormones  in  the  tumor. 

Finally,  the  apparent  persistence  of  biological 
actions  of  irg  in  this  patient  argues  against  glu- 
cagon’s effects  being  entirely  evanescent.  Some 
evidence  suggests  that  the  hyperglycemic  effect  of 
physiologic  hyperglucagonemia  is  transient.28 
Despite  this,  our  patient  had  mild  but  progressive 
glucose  intolerance,  fasting  hyperinsulinemia  and 
a rise  in  glucose  after  a rise  in  irg  provoked  by 
oral  fat.  In  other  cases  similar  carbohydrate  in- 
tolerance associated  with  glucagonomas  has  been 
seen.29  While  indirect,  this  evidence  suggests  that 
the  hyperglycemic  effect  of  persistent  hyperglu- 
cagonemia in  the  range  found  in  this  patient  may 
be  of  long  duration. 

Summary 

A case  of  the  glucagonoma  syndrome  in  a 19- 
year-old  woman  is  described.  During  a year, 
severe  dermopathy,  depression,  weight  loss,  ane- 
mia and  mild  glucose  intolerance  developed,  lead- 
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ing  to  recognition  of  a metastatic  islet  cell  tumor. 
Fasting  plasma  immunoreactive  glucagon  (irg) 
was  800  pg  per  ml,  and  70  percent  of  this  con- 
sisted of  normal  (3,500)  molecular  weight  irg. 
Faulty  regulation  of  plasma  irg  included  pro- 
nounced increases  after  mixed  meals  and  orally 
given  fat.  Tumor  cell  morphology  was  hetero- 
geneous, and  while  glucagon  immunofluorescence 
was  shown,  insulin  and  somatostatin  immuno- 
fluorescence were  lacking.  A clinical  remission 
was  induced  and  sustained  by  surgical  therapy 
and  chemotherapy.  The  case  documents  the  oc- 
currence of  this  syndrome  in  the  second  decade 
of  life,  a favorable  response  to  palliative  therapy, 
and  a relationship  between  meal  composition  and 
plasma  irg  that  may  have  clinical  importance  for 
this  patient. 
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Acute  interstitial  nephritis  (ain)  must  be 
considered  in  any  patient  presenting  with  acute 
renal  failure;  the  pathologic  inflammation  may 
resolve  and  the  prognosis  is  generally  favorable. 
Previous  reports  emphasize  that  ain  with  acute 
renal  failure  is  most  frequently  seen  as  a mani- 
festation of  drug  hypersensitivity,  or  rarely  in 
association  with  overt  infection.  We  report  the 
case  of  a patient  with  reversible  acute  renal 
failure  and  biopsy-confirmed  ain  in  whom  none 
of  the  known  pharmacologic  or  infectious  asso- 
ciations of  ain  were  identifiable.  Fluorescent  an- 
tiglobulin studies  showed  intense  interstitial  stain- 
ing for  IgM,  with  staining  of  both  tubular  and 
glomerular  basement  membranes  for  IgG,  IgM 
and  complement.  We  believe  that  the  ain  in  this 
case  may  represent  virus  induced  immunologic 
injury. 

Report  of  a Case 

A 36-year-old  woman,  a schoolteacher,  had  a 
three-week  illness  characterized  by  fatigue,  low 
grade  fever,  nasal  congestion,  cough  and  mild 
diarrhea.  Findings  on  physical  examination  were 
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unremarkable.  The  sedimentation  rate  was  103 
mm  per  hour  and  the  blood  urea  nitrogen  (bun) 
was  30  mg  per  dl.  Despite  resolution  of  all  symp- 
toms in  five  days,  the  bun  had  risen  to  60  mg 
per  dl,  and  the  patient  was  admitted  to  hospital. 

The  patient  had  not  noted  pharyngitis,  rash, 
arthralgias,  photosensitivity  or  ocular  symp- 
toms. There  was  no  history  of  flank  pain  or 
dysuria,  and  urinary  volumes  had  been  normal. 
The  patient  distrusted  drugs,  and  had  used  none 
in  the  months  before  admission. 

She  had  previously  been  healthy  except  for 
borderline  hypertension.  One  year  earlier,  results 
of  a complete  blood  count,  analysis  of  urine  and 
serum  chemistry  screen  were  normal,  and  the 
bun  was  12  mg  per  dl. 

On  physical  examination  at  admission,  the 
patient  appeared  healthy.  Blood  pressure  was 
140/96  mm  of  mercury,  there  was  no  fever  and 
the  examination  showed  no  abnormalities. 

Findings  on  an  electrocardiogram  and  x-ray 
study  of  the  chest  were  normal.  The  hemoglobin 
value  was  10.9  grams  per  dl,  the  leukocyte  count 
was  13,000  with  83  percent  neutrophils,  11  per- 
cent lymphocytes,  4 percent  monocytes,  2 percent 
basophils  and  no  eosinophils.  The  uric  acid,  phos- 
phorus and  serum  chemistries  were  normal.  The 
sodium  level  was  134,  potassium  was  4.3,  chlo- 
ride was  96  and  bicarbonate  was  22  mEq  per 
liter.  The  bun  was  59  and  the  creatinine  level 
was  7.6  mg  per  dl.  Analysis  of  urine  showed  a 
pH  of  7,  a specific  gravity  of  1.003,  + + protein 
and  + + + glucose  with  a simultaneous  plasma 
glucose  of  112  mg  per  dl.  Occasional  granular 
and  white  cell  casts,  5 to  10  leukocytes  and  2 to  4 
red  blood  cells  were  seen  per  high  power  field. 
The  24-hour  protein  excretion  was  800  mg,  of 
which  less  than  10  percent  was  albumin  on  acryla- 
mide gel  electrophoresis.  Intravenous  urography 
showed  17  cm  kidneys  and  no  obstruction. 

Coombs,  antinuclear  antibody  and  lupus  ery- 
thematosus cell  tests  were  negative.  Cryoglobulins 
were  not  demonstrable.  Complement  (C3  and  C4) 
levels  were  normal.  The  IgA  value  was  148  mg 
per  dl  (normal  60  to  330);  the  IgM,  268  mg  per 
dl  (47  to  147);  the  IgG,  1,760  mg  per  dl  (570  to 
1,900),  and  the  IgE,  104  units  per  ml  (normal, 
less  than  300).  Bone  marrow  aspirate  and  biopsy 
findings  were  normal.  Liver-spleen  radionuclide 
imaging  showed  the  spleen  to  be  grossly  enlarged. 

Urine  and  blood  cultures  were  sterile.  Rare 
beta  hemolytic  streptococcus  group  C was  re- 
covered from  the  throat.  Viral  and  mycobacterial 


Figure  1. — Low-power  view  of  patient’s  kidney  showing 
severe  interstitial  nephritis  and  a representative  normal 
glomerulus  (reduced  from  X125). 


Figure  2. — Light  microscopic  picture  showing  interstitial 
nephritis  with  tubulitis  (reduced  from  X325). 


cultures  of  sputum,  marrow  and  urine  were  sterile. 
There  was  no  reaction  to  intermediate  purified 
protein  derivative.  A Venereal  Disease  Research 
Laboratories  test  and  a mononucleosis  screen 
were  negative.  Hepatitis  B antigen  was  not  pres- 
ent on  radioimmunoassay,  and  there  was  no  rise 
in  the  convalescent  titers  of  antibodies  to  lepto- 
spirosis, Epstein-Barr  virus,  mumps,  adenovirus, 
influenza  A or  B,  parainfluenza  virus  or  Toxo- 
plasma. An  antistreptolysin  O titer  was  nor- 
mal. Heavy  metal  screens  were  negative. 

Percutaneous  renal  biopsy  showed  the  his- 
tologic features  (Figures  1 and  2)  of  ain.  The 
interstitium  was  densely  packed  with  lympho- 
cytes, plasma  cells  and  rare  eosinophils,  and 
there  was  no  evidence  of  fibrosis.  Focal  tubulitis 
was  present.  All  24  glomeruli  were  normal  in 
appearance  on  light  microscopy.  Electron  micros- 
copy confirmed  the  tubular  injury,  and  showed 
in  some  glomeruli  extension  of  mesangium  into 
the  subendothelial  space.  Electron-dense  deposits 
were  absent.  Findings  on  immunofluorescent 
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Figure  3. — Clinical  course  of  patient  showing  progres- 
sive improvement  in  renal  function  following  onset  of 
prednisone  therapy. 


studies  were  most  remarkable  for  prominent 
diffuse  interstitial  staining  for  IgM.  Intense  de- 
postion of  IgG,  IgM  and  C3  was  observed  along 
both  glomerular  and  tubular  basement  mem- 
branes. The  staining  was  predominantly  linear, 
with  some  areas  suggestive  of  a granular  overlay. 

The  clinical  course  is  diagramed  in  Figure  3. 
The  creatinine  value  initially  rose  one  mg  per  dl 
per  day,  associated  with  progressive  acidosis, 
hyperkalemia,  hyperphosphatemia  and  return  of 
the  blood  pressure  to  normal  levels.  Urinary  out- 
put ranged  from  2 to  3.5  liters  per  day,  and  glu- 
cosuria  persisted.  Despite  progressive  azotemia, 
the  patient  remained  free  of  symptoms,  her  weight 
was  stable  and  the  results  of  physical  examination 
were  unchanged.  After  the  creatinine  had  stabil- 
ized at  13  mg  per  dl,  prednisone  therapy  was 
instituted  at  80  mg  per  day.  The  creatinine  value 
fell  to  a level  of  2 mg  per  dl  over  five  months. 

Comment 

Several  features  of  our  case  are  typical  of  ain- 
induced  acute  renal  failure.  The  urinary  sediment 
was  benign,  the  biopsy  was  characteristic  and 
clinical  recovery  was  seen.  The  renal  failure  in 
our  patient  was  of  the  nonoliguric  type,  previous 
reports  recording  urinary  volumes  ranging  from 
several  liters  per  day1’2  to  anuric  levels.3'0  Eosino- 
philia7  and  elevated  IgE,8  common  findings  in 
drug-associated  ain,  were  not  present.  The  renal 
biopsy  showed  classic  changes7’9  of  ain:  tubulitis 
accompanied  a dense  interstitial  infiltrate  of  lym- 
phocytes, plasma  cells  and  eosinophils.  Glomer- 
ular changes  were  minimal,  as  reported  in  other 
cases,1’6,7’10'13  and  were  shown  only  by  electron 
microscopy. 

There  was  no  history  of  drug  exposure,  nor 
could  infection  with  Toxoplasma,  spirochetes, 


bacteria  or  mycobacteria  be  shown  present.  As 
suggested  by  the  prodromal  illness,  the  spleno- 
megaly, the  elevated  IgM  and  the  similarity  of 
this  patient’s  illness  to  that  described  with  viral- 
associated  ain,  a causative  viral  agent  was  sus- 
pected but  could  not  be  identified. 

The  immunofluorescence  stains,  showing  com- 
plement and  immunoglobulin  along  basement 
membranes,  suggest  that  the  renal  injury  in  this 
patient  was  immunologically  mediated.  The  linear 
immunofluorescence  pattern  and  lack  of  electron 
dense  deposits  further  suggests,  but  does  not 
prove,  that  the  immunoglobulin  is  directed  against 
basement  membrane,  as  opposed  to  originating 
from  deposited  immune  complexes.  Both  varie- 
ties have  previously  been  reported  with  ain.  The 
linear  pattern  immunofluorescence,  often  with 
hapten  bound  in  the  same  distribution,  has  been 
observed  with  drug-associated  ain,14-16  and  linear 
staining  has  been  described  in  a single  case  of 
ain  following  poststreptococcal  nephritis.17  The 
granular  pattern,  representing  immune  complex 
deposition,  has  been  described  with  the  interstitial 
inflammation  accompanying  systemic  lupus  ery- 
thematosus18’19 or  primary  glomerular  disease.20 
For  perspective,  it  should  be  noted  that  numerous 
groups  have  found  no  evidence  of  immunologic 
injury,  as  judged  by  immunofluorescence,  in  their 
cases  of  drug-associated,7’12  viral1  or  idiopathic17’21 
ain. 

Discussion 

A classification  of  ain  is  presented  in  Table  1. 
Most  cases  of  ain  have  been  associated  with  drug 
therapy;  more  than  100  cases  have  been  attrib- 
uted to  methicillin  therapy,  and  other  agents  have 
been  sporadically  incriminated.  The  clinical 
course  of  drug-associated  ain  is  fairly  uniform 
in  that  evidence  of  hypersensitivity  (fever,  rash, 
eosinophilia)  develops  in  the  patient  and  pro- 
gressive acute  renal  failure  which  is  largely  re- 
versible is  seen.  The  etiologic  role  of  the  drug 
is  suggested  by  epidemiologic  data,22  by  the  pres- 
ence of  dermal-bound14’17’23  or  circulating14’24 
drug-specific  antibody,  by  the  presence  of  the 
drug  or  its  metabolites  bound  with  complement 
and  antibody  to  renal  tubules,14’15’17  and  most 
specifically  by  rechallenge.3’11’25 

There  is,  however,  reason  to  suspect  that  ain 
associated  with  antimicrobials  may  be  induced  by 
the  infection  itself.  Autopsy  series  in  the  preanti- 
biotic era  frequently  noted  interstitial  nephritis 
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with  bacterial  sepsis,20-28  but  these  early  reports 
were  often  inadequate  to  exclude  pyelonephritis, 
acute  tubular  necrosis,  endovasculitis  or  actual 
parenchymal  infection.  More  recently  the  case 
reported  by  Knepshield  and  associates29  and  the 
ten  cases  of  Brass  and  co-workers30  lend  support 
to  Kimmelstiel’s  hypothesis31  that  nonrenal  bac- 
terial infection  can  induce  a hypersensitivity 
response  that  culminates  in  ain. 

Infection-associated  ain  is  clearly  documented 
in  cases  of  leptospirosis,  toxoplasmosis  and  tuber- 
culosis (see  Table  1).  Viral  infections,  especially 


TABLE  1. — Acute  Renal  Interstitial  Inflammation* 


Acute  interstitial  nephritis 
Associated  with  drugs: 

Methicillin 
Penicillin  derivatives 
Cephalosporins 
Sulfa  derivatives 
Polymyxin 
Antituberculars 
Phenindione 
Diuretics 

Diphenylhydantoin 

Phenazone 

Glafenine 

Azathioprine 

Phenacetin 

Phenobarbital 

Allopurinol 

Associated  with  infection 
Bacterial 

Streptococcus 

Salmonella 

Diphtheria 

Staphylococcus 

Brucella 

Meningococcus 

Granulomatous 

Tuberculosis 

Sarcoid 

Mycetoma 

Toxoplasmosis 

Leptospirosis 

Syphilis 

Viruses,  especially  mononucleosis 
Associated  with  immunologic  disease 
Transplant  rejection 
Sjogren  syndrome 
Systemic  lupus 
Idiopathic 

Secondary  renal  interstitial  inflammation 
Associated  with  primary  tubular  disease 
Pyelonephritis 
Acute  tubular  necrosis 
Toxic  nephritis 

Associated  with  primary  glomerular  disease 
Associated  with  vasculitis 

♦Documentary  bibliography  available  upon  request  to  authors. 


mononucleosis,  may  also  evoke  ain,  with  prom- 
inent glomerular  injury  usually  present  in  addi- 
tion to  the  interstitial  inflammation.32 

Renal  tubular  damage  mediated  by  immuno- 
logic injury  appears  to  be  the  pathogenetic  mech- 
anism in  many  cases  of  ain.16'33-36  With  drug- 
associated  ain,  the  inciting  antigen  is  presumably 
the  drug  or  its  metabolites  functioning  as  hap- 
tens.14'15’37’38 In  transplant  rejection,  ain  may 
result  from  immunity  directed  against  autologous 
renal  antigens.39  Autoantigens  may  also  evoke 
interstitial  nephritis;  this  is  the  predominant  renal 
lesion  in  Sjogren’s  syndrome,40’41  and  is  increas- 
ingly appreciated  with  systemic  lupus  erythema- 
tosus.18’19’21 In  both  of  these  diseases,  however, 
the  interstitial  nephritis  is  of  the  chronic  variety 
in  that  fibrosis  is  a constant  feature,  and  renal 
failure,  if  present,  is  persistent. 

Eight  cases  of  reversible  acute  renal  failure 
and  idiopathic  ain  have  been  reported.  Three  of 
these  were  described  without  clinical  detail  except 
to  mention  that  iridocyclitis  was  present  in  two 
of  them.9’44 

In  two  of  the  five  cases  reviewed  by  Chazan 
and  co-workers,45  the  patients  had  received  anti- 
biotics. The  remaining  three  patients  were  middle- 
aged  women  who  presented  with  severe  renal 
failure  and  ain  on  renal  biopsy,  and  whose  con- 
ditions seemed  to  respond  to  steroid  therapy. 

Dobrin  and  associates21  reported  the  cases  of 
two  young  women  in  whom  acute  renal  failure 
and  ain  developed  following  prodromal  illnesses. 
In  one  there  was  response  to  therapy  with  sys- 
temic steroids,  while  in  the  other  there  was  spon- 
taneous resolution.  Both  had  received  antibiotics, 
but  the  drugs  were  thought  to  be  unrelated  to  the 
development  of  renal  failure.  An  immuno- 
fluorescence study  in  one  case  was  negative.  Com- 
plete evaluation  showed  no  discernible  cause  for 
the  renal  failure,  and  no  explanation  for  the 
uveitis  and  bone  barrow  granulomata  present  in 
both  cases. 

The  splenomegaly  in  our  case  and  the  granulo- 
matous marrow  and  uveal  involvement  in  Dobrin’s 
cases  are  the  only  features  that  distinguish  these 
cases  from  each  other.  The  similarities  of  Cha- 
zan’s  and  Dobrin’s  cases  and  the  case  we  report 
are  many:  all  of  the  patients  were  women,  and 
five  of  six  had  prodromal  illnesses  preceding  the 
development  of  acute  renal  failure  associated  with 
ain.  Urinalysis  in  each  showed  proteinuria  and 
microscopic  hematuria.  Where  measured,  there 
was  no  eosinophilia,  the  complement  levels  were 
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normal  and  immunoglobulins  were  elevated.  In 
each  case  the  renal  failure  resolved,  albeit  with 
some  residual  impairment. 

These  cases  are  too  few  in  number,  and  the 
immunofluorescence  data  too  infrequent,  to  postu- 
late any  common  mechanism.  They  suggest, 
however,  that  ain  may  be  induced  by  agents 
besides  those  previously  described,  and  these 
agents  should  be  diligently  sought  in  future  cases. 
Clinically,  the  nonspecific  presentation  of  idio- 
pathic ain  and  the  favorable  prognosis  mandates 
that  the  diagnosis  be  considered  in  every  patient 
with  acute  renal  failure  in  whom  the  cause  of 
the  renal  lesion  is  in  doubt. 
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Prevalence  of  Amebiasis 

To  the  Editor:  1 wish  to  comment  on  the  inter- 
esting article  by  Hurwitz  and  Owen  on  venereal 
transmission  of  intestinal  parasites  [West  J Med 
128:89-91,  Jan  1978J.  Although  the  authors 
correctly  quote  Brooke's  1964  article  from  the 
Center  for  Disease  Control  (cdc),  it  is  certain 
that  the  prevalence  of  amebiasis  is  now  not  5 
percent,  nor  anywhere  near  that  level.1 

A more  recent  article,  also  from  cdc,  published 
simultaneously  with  or  after  the  article  in  the 
Western  Journal,  reports  that  amebiasis  has 
been  vastly  overdiagnosed,  generally  because 
laboratory  workers  have  mistaken  granulocytes, 
Entamoeba  coli  and  Entamoeba  hartmanni  for 
Entamoeba  histolytica.2  The  authors  make  no 
attempt  to  give  a true  prevalence  figure,  but  imply 
that  previous  figures  may  have  been  overstated 
by  orders  of  magnitude.  Of  3,500  amebiasis  re- 
ports to  cdc  per  year,  at  least  1,200  were  ap- 
parently false  positives  from  only  three  clinical 
laboratories.  In  a second  authoritative  article,  the 
same  authors  simply  state  “Endemic  amebiasis 
is  rare  . . . .”3 

As  an  approach  to  the  question  of  prevalence, 
or  at  least  incidence  of  clinical  amebiasis,  I have 
reviewed  positive  cases  from  our  hospital  during 
the  past  nine  years.  None  was  seen  from  1970 
through  1975.  Three  have  been  seen  in  765  stool 
specimen  studies  since  then.  Because  we  serve  a 
population  of  about  50,000,  the  implied  incidence 
might  be  0.002  percent  or  2 per  100,000  popula- 
tion per  year.  One  patient  was  a homosexual 
man,  and  two  were  travelers  returning  from  Indo- 
nesia and  India.  Other  San  Francisco  Bay  area 
hospitals  report  a similar  experience:  Washington 
Township  Hospital  of  Fremont,  2 in  1,350  stool 
specimens  (both  from  Mexican  immigrants); 
Alameda  Hospital,  none  in  two  years;  Vesper  of 
San  Leandro,  none  in  two  years.  I also  checked 
with  BioScience  Laboratories  of  Van  Nuys,  Cali- 
fornia, which  does  a lot  of  serologic  testing.  They 


report  about  two  positive  serologies  out  of  120 
tests  done  per  month.  Many  positives  are  from 
travelers  coming  from  Mexico. 

In  an  area  with  a large,  active  homosexual  pop- 
ulation the  incidence  is  probably  higher  than  else- 
where. If  the  108  cases  reported  to  the  San  Fran- 
cisco Department  of  Health  actually  represented 
all  the  city’s  1976  cases,  the  incidence  would  be 
about  15  per  100,000  per  year  (0.015  percent).4 
None  of  this  detracts  from  the  conclusions  of 
Hurwitz  and  Owen.  Amebiasis  is  evidently  be- 
coming more  common,  and  is  mostly  a hazard 
to  sexually  active  homosexual  men  and  to  travel- 
ers. Endemic  amebiasis  must  be  extremely  un- 
common in  the  United  States. 

CLAUDE  O.  BURDICK,  MD 
Pathologist 

Director  of  Laboratories 
Valley  Memorial  Hospital 
Livermore,  California 
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The  Cause  of  Crohn  Disease 

To  the  Editor:  In  the  Medical  Staff  Conference 
on  Crohn  disease  in  the  May  1978  issue,  Dr.  J.  P. 
Cello  reviews  current  data  hinting  at  infectious 
etiology  of  the  illness.  Dr.  Cello  concludes  that 
such  an  infectious  etiology  “is  not  clear-cut  at 
present  but  appears  likely.’’ 

Contrary  to  this  tentative  conclusion  of  Dr. 
Cello  and  others,  it  seems  most  likely  that  the 
etiology  is  not  infectious.  I base  this  opinion  on 
the  lack  of  Crohn  disease  appearing  in  the  spouse 
of  the  patient.  Were  the  disease  infectious,  even 
considering  the  necessity  of  coexistent  host  fac- 
tors, a higher  than  expected  incidence  would  be 
found  in  the  spouses.  This  is  the  case  in  leprosy 
which  probably  provides  the  best  analogy.  In  fact, 
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however,  the  spouses  are  not  subject  to  the  de- 
velopment of  Crohn  disease.  Blood  relatives,  on 
the  other  hand,  are. 

I think  this  single  observation  is  sufficient,  by 
itself,  to  dispute  an  infectious  etiology  as  the 
prime,  that  is  initial,  cause  of  Crohn  disease  even 
in  the  presence  of  other  co-factors. 

I would  appreciate  Dr.  Cello’s  commentary. 

ARNOLD  L.  FICK,  MD 
San  Diego,  California 

* * + 

Dr.  Cello  Replies 

To  the  Editor:  With  respect  to  Dr.  Flick’s  letter, 
the  absence  of  a significantly  increased  incidence 
of  Crohn  disease  in  spouses  of  patients  does  not 
disprove  absolutely  an  infectious  etiology  to 
Crohn  disease.  If  unique  transmissible  agents  are 
reproducibly  isolated  from  patients  with  Crohn 
disease  but  not  from  controls  (including  cohabitor 
spouses)  the  importance  of  host  susceptibility 
factors  must  definitely  be  taken  into  consideration. 

Tissue  culture  and  in  vivo  animal  studies  con- 
tinue to  isolate  unique  agents  from  patients  with 
Crohn  disease.  These  agents  are  not  seen  in  con- 
trol populations  or  in  patients  with  other  inflam- 
matory or  neoplastic  bowel  diseases.  Moreover, 
these  unique  cytopathic  and  histopathic  agents 
have  been  serially  passaged  more  than  ten  times 
in  experimental  systems.1  These  study  findings 
certainly  need  further  confirmation  with  larger 
numbers  of  patients  with  Crohn  disease  before 
unequivocal  statements  can  be  made.  A better 
definition  of  unique  inherited  factors  may  further 
clarify  those  risk  factors  necessary  for  developing 
clinical  Crohn  disease  in  persons  exposed  to  these 
agents.  john  p.  cello,  md 

Chief,  Clinical  Gastroenterology 
University  of  California  Service 
San  Francisco  General  Hospital 
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Editor’s  Note 

Dr.  Cello  raised  the  point  that  in  his  original 
article  Crohn’s  disease  was  changed  to  Crohn 
disease. 

The  Western  Journal  staff  for  the  most  part 
uses  the  Stylebook  / Editorial  Manual  of  the  AM  A, 
Sixth  Edition,1  as  the  basis  for  the  journal’s 
editorial  style.  The  Stylebook  specifically  notes 
that  “eponyms  are  not  written  in  the  possessive 
form”  and  give  Wilms  tumor,  Graves  disease, 
Hodgkin  disease  and  Ewing  sarcoma  among  other 
examples. 


The  sixth  edition  Stylebook  was  selected  for 
several  reasons.  One  reason  is  well  stated  in  the 
book’s  foreword:  “A  scientific  journal  should 
have  a consistency  of  style  ...  on  which  readers 
come  to  rely.  The  few  rules  a journal  adopts 
should  be  simple,  inviolable,  and  encourage  clear, 
unambiguous  writing.” 

A second  reason,  and  more  specifically  to  the 
point  of  why  this  particular  stylebook  was  chosen, 
is  related  to  the  observation  that  the  English 
language  is  continually  going  through  a process 
of  simplification.  When  two  usages  or  forms  are 
possible,  the  simpler  is  preferable  and,  in  fact, 
usually  will  win  out  in  the  end  (arthro-empyesis 
and  arthro-endoscopy  in  the  24th  edition  of 
Dorland’s  Illustrated  Medical  Dictionary  [1965], 
arthroempyesis  and  arthroendoscopy  in  the  25th 
edition  [1974]).  The  sixth  edition  AMA  Stylebook 
recognizes  this  “simpler  is  preferable”  school  of 
journalism. 
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Vitamin  A and  Cirrhosis 

To  the  Editor:  A title  should  accurately  reflect 
the  content  of  an  article,  as  I have  noted  else- 
where.1 The  report  “Cirrhosis  Due  to  Hypervita- 
minosis  A”  (West  J Med  128:244-246,  Mar 
1978)  would  more  appropriately  have  been  titled 
“Association  of  Cirrhosis  and  Vitamin  A Inges- 
tion.” The  authors  do  not  prove  a cause-and- 
effect  relation  between  their  patient’s  vitamin  in- 
gestion and  his  cirrhosis. 

The  clinical  findings  are  suggestive  of  hyper- 
vitaminosis  A but  can  have  other  causes.  Dry 
skin,  for  instance,  could  have  been  related  to  the 
patient’s  biliary  obstruction  (with  consequent  fat 
malabsorption),  and  cheilosis  can  be  caused  by 
protein  deficiency,  which  the  patient  exhibited. 
Chronic  ingestion  of  40,000  units  of  vitamin  A 
by  an  adult  would  be  unlikely  to  cause  hypervita- 
minosis  A;  I believe  there  is  only  one  other  re- 
ported case2  with  that  daily  intake. 

The  hepatic  changes  are  likewise  not  specific 
for  vitamin  A intoxication.  Although  Hruban  and 
co-workers3  observed  sinusoidal  fibrosis,  perisinu- 
soidal  accumulation  of  Ito  cells,  atrophy  of 
hepatocytes  and  other  changes  in  the  patients 
in  their  two  cases,  they  point  out  that  most  of  the 
changes  have  been  observed  in  chronic  diseases 
of  the  liver  other  than  vitamin  A intoxication. 
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The  case  report  mainly  lacks  credibility  be- 
cause the  authors  failed  to  obtain  a serum  vitamin 
A level  while  the  patient  was  ingesting  vitamin  A. 
It  is  noteworthy  that  the  serum  vitamin  A levels 
were  abnormally  elevated  in  all  of  the  17  cases 
reviewed  by  Muenter  and  associates.4  Long-term 
ingestion  of  modest  excesses  of  vitamin  A (as  in 
the  present  case?)  would  be  expected  to  give  high 
serum  levels  of  the  vitamin  due  to  exhaustion  of 
hepatic  storage  capacity,4  so  the  missing  datum  is 
crucial. 

Direct  assay  of  vitamin  A in  hepatic  biopsy 
specimens3  might  have  established  the  diagnosis. 
Also,  lipid-laden  cells  in  the  liver  should  have 
been  examined  by  fluorescence  microscopy  for 
the  characteristic  vitamin  A fluorescence.3'5 

My  own  observation  is  that  vitamin  deficiencies 
occur  far  more  often  than  is  generally  suspected.0 
The  unfortunate  effect  of  such  an  article  as  the 
present  report  is  to  make  physicians  leery  of 
vitamin  therapy  when  they  should  be  using  it 
more  frequently.  The  present  case  report  does 
not  provide  an  example  of  the  dangers  of  vitamin 
overdosage.  Instead,  it  serves  as  an  example  of  the 
fallacy  “after  this,  therefore  because  of  this.” 

RICHARD  P.  HUEMER,  MD 
Westlake  Village,  California 
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* * * 


Dr.  Babb  Replies 


To  the  Editor:  I agree  with  Dr.  Huemer  that 
further  tests  on  the  liver  biopsy  material  would 
have  strengthened  the  case  for  vitamin  A toxicity. 
Nonetheless,  for  reasons  stated  in  our  paper,  I 
remain  convinced  the  title  is  an  accurate  one. 
In  contrast  to  Dr.  Huemer,  my  experience  is  that 
the  American  public  takes  far  too  many  vitamins 
rather  than  too  few.  richard  r.  babb,  md 

Palo  Alto,  California 


A ‘Sign’  of  Inflation 

To  the  Editor:  A swallowed  coin  lodged  in  the 
upper  esophagus  will  present  en  face  on  antero- 
posterior projections  and  on  end  on  lateral  pro- 
jections. Aspirated  coins  lodged  in  the  trachea 
will  present  just  the  opposite. 

Upon  viewing  a radiograph  (Figure  1 ) of  a 
swallowed  coin  recently,  my  colleague,  Arnold 
Geller,  md,  observed  another  sign  of  inflation.  He 
notes  that  coin  denominations  are  going  up.  Kids 
are  now  swallowing  quarters  rather  than  pennies 
and  nickels.  garry  roghair,  md 

Riverside,  California 


Figure  1. — Left,  anteroposterior  view  of  a swallowed  coin,  Right,  lateral  view. 
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Laetrile:  Riding  on  Something 
Else’s  Coattails 

ALBERT  E.  GUNN,  MD,  Houston 


At  times  it  seems  that  the  most  unimportant  ele- 
ment in  the  debate  over  Laetrile,  America's  most 
controversial  cancer  nostrum,  is  whether  it  is  ef- 
fective against  cancer  or,  for  that  matter,  whether 
it  is  harmful.  The  argument  over  Laetrile  is  not 
an  argument  over  a drug  or  a vitamin  or  a food 
or  whatever  it  ultimately  ends  up  being  called. 
It  is,  rather,  part  of  something  much  more  pro- 
found. Laetrile  is  gaining  approval  not  on  what 
it  is  or  does  but  rather  because  of  what  it  repre- 
sents to  many  people. 

If  I were  asked  who  has  made  the  greatest  con- 
tribution to  Laetrile's  legislative  success  in  a num- 
ber of  states,  I would  have  to  answer  that  the 
medical  and  scientific  communities  deserve  the 
most  credit.  Laetrile's  success  is  part  of  the  anti- 
establishment mood  of  the  country,  and  the  estab- 
lishment has  had  some  of  its  legal  machinery 
turned  upon  itself. 

Discussions  of  the  curative  powers  of  Laetrile 
often  shift  gradually  into  complaints  about  bu- 
reaucrats and  big-shot  doctors.  People  are  sending 
a message  to  what  is  loosely  termed  the  establish- 
ment by  pressuring  their  legislators  to  pass  laws 
giving  Laetrile  the  unique  status  among  all  drugs, 
vitamins  and  foods  of  being  specifically  legislated 
into  legitimacy.  Penicillin,  L-dopa,  streptomycin 
and  polio  vaccine  never  received  such  preferen- 
tial treatment.  This  was  because  people  were  sat- 
isfied in  the  past  to  leave  the  medicines  to  the 
“docs.”  After  all,  physicians  went  to  medical 

Dr.  Gunn  is  an  Assistant  Director  (Hospitals),  University  of 
Texas  System  Cancer  Center,  M.  D.  Anderson  Hospital  and 
Tumor  Institute  in  Houston. 
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school  to  learn  about  these  things,  so  people 
trusted  their  judgment.  But  times  are  changing. 
Now  books  are  written  about  deprofessionalising 
medical  care  and  people  no  longer  believe  physi- 
cians have  all  the  answers  on  sickness  and  health. 

This  situation  has  been  building  for  some  time. 
It  is  in  part  a result  of  the  increasing  complexity 
of  medical  knowledge,  which  is  mushrooming  at 
such  an  incredible  rate  that  even  physicians  are 
having  a hard  time  keeping  up.  If  the  profession 
has  difficulty  keeping  abreast,  then  what  of  the 
public?  Rapid  changes  in  medical  care  concepts 
must  seem  like  irrational  flip-flops  to  many  peo- 
ple. What  was  accepted  in  the  past — such  as 
treating  acne  with  x-rays — is  regarded  as  harmful 
today. 

If  physicians  keep  changing  their  minds,  some 
may  ask,  how  can  people  put  any  faith  in  them? 
Well,  it  was  not  always  so.  In  the  old  days  physi- 
cians were  consistent.  They  had  tonics  and  ex- 
planations for  diseases  that  most  people  could 
understand.  Physicians  spent  more  time  talking 
with  people  over  a cup  of  coffee  in  the  kitchen 
after  seeing  the  patient  in  the  bed  upstairs.  There 
was  not  much  else  they  could  do.  They  watched 
children  die  of  pneumonia  and  prescribed  bed 
rest  and  whatever  other  remedy  was  available  at 
the  time  and  waited  for  the  will  of  the  Almighty. 

But  though  they  were  less  able  to  help,  physi- 
cians were  liked  better  because  people  knew  them 
better.  The  modern  physician-scientist  concen- 
trates on  the  disease — which  he  knows  more 
about  than  his  predecessors — and  regards  the 
body  as  a depersonalized  system.  Patients  notice 
the  difference  and  interpret  the  new  attitude  as 
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indifference  to  them  as  persons.  The  physician  is 
not  a complete  villain  here.  In  extenuation,  he  can 
plead  that  he  is  misunderstood  and  point  out  that 
patients  are  better  off  under  the  new  system  than 
they  were  under  the  old. 

But,  unfortunately,  the  increasing  complexity 
of  medical  care  does  not  completely  get  physi- 
cians off  the  hook.  They  still  have  a number  of 
charges  to  answer,  many  of  which  have  helped 
precipitate  the  public’s  ambivalent  feelings  toward 
them: 

• Physicians  at  times  appear  snobbish,  even 
supercilious.  Nothing  makes  me  wince  more  than 
listening  to  some  big  shot  wearing  a white  coat 
talk  down  to  the  great  unwashed  on  network 
television. 

• Many  physicians  and  scientists  involve 
themselves  in  issues,  particularly  politics,  where 
their  say  is  no  better  than  that  of  the  man  in 
the  street.  This  attempt  to  pretend  that  scientific 
training  gives  one  more  authority  to  pronounce 
on  the  topics  of  the  day  makes  people  less  likely 
to  listen  to  them  even  when  they  speak  about 
subjects  in  their  own  field.  Psychiatry  is  still  reel- 
ing from  the  1,000  physicians  who  pronounced 
Barry  Goldwater  a nut  in  Fact  magazine  before 
the  1964  Presidential  election  without  even  ex- 
amining him.  They  could  have  just  told  their 
friends  that  they  were  not  going  to  vote  for  him 
and  left  the  “md”  off  their  names.  What  do  Gold- 
water’s  supporters — all  20  million  of  them— think 
about  psychiatry  now? 

• Scientific  studies  have  been  overdone.  Every 
night  we  hear  of  a new  study  from  the  medical 
or  academic  world  which  contradicts  conventional 
judgments  or  morality.  Some  restraints  are  needed 
on  press  releases  about  scientific  discoveries.  No 
wonder  people  are  leery  of  controlled  studies. 

• Doctors  and  scientists  have  been  self-serving 
in  their  demands  for  financial  support  and  special 
privileges.  Science  magazine  once  achieved  the 


ultimate  in  this  type  of  prattle  by  demanding 
special  treatment  for  Andrei  Sakharov  because 
he  had  applied  the  “scientific  ethos  to  human 
affairs” — whatever  that  means.  Where  was  Science 
magazine  when  17,000  Lithuanians  imperiled 
their  safety  by  protesting  denial  of  their  liberties 
to  the  United  Nations.  I am  sure  Sakharov  him- 
self does  not  think  he  is  any  better  than  they  are. 

• Anyone  who  has  gone  to  medical  school 
knows  that  a large  part  of  the  knowledge  im- 
parted is  terminology:  changing  common  English 
names  for  things  to  technical  terms.  As  important 
as  scientific  terminology  is  in  lending  precision 
to  technical  journals,  physicians  should  drop  all 
this  high-flown  talk  when  they  are  explaining 
things  to  the  public.  I still  think  knee  cap  is 
better  than  patella. 

• Scientists  and  others  of  the  great  washed 
should  avoid  being  identified  as  scientists  when 
they  become  involved  in  bizarre  fads.  Animal 
rights  seems  to  be  the  latest.  The  neo-Malthusian 
scare  stories  about  overpopulation  are  on  the  back 
burner  now.  And  the  supersonic  Concorde  has 
not  destroyed  the  ozone  layer  yet. 

Anyway,  you  get  the  point.  When  people  write 
letters  to  their  state  legislators  demanding  that 
Laetrile  be  legalized  they  have  something  else 
in  mind  and  physicians  had  better  get  the  mes- 
sage. There  still  is  hope  because,  as  many  times 
as  1 have  heard  physicians  in  general  condemned, 
people  still  like  and  respect  their  personal  physi- 
cians. The  medical  profession  will  have  to  build 
on  this  basic,  personality-oriented  faith. 

The  tragedy  is  that  all  this  should  have  some- 
how gotten  intermingled  with  the  controversy  over 
Laetrile  as  a cancer  cure.  Laetrile  is  riding  this 
wave  as  a passenger.  It  has  not  made  it  on  its 
own  merits  but  is  coming  in  on  the  coattails  of 
the  bigger  dispute.  We  can  only  hope  that  not 
many  people  get  hurt  by  it. 
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Hospices  for  Terminally 
III  Patients 

The  California  Experience 

MURRAY  KLUTCH,  San  Francisco 

In  August  1977,  following  its  study  of  the  phi- 
losophy and  objectives  of  the  hospice  movement, 
the  California  Medical  Association  (cma)  Com- 
mittee on  Evolving  Trends  in  Society  Affecting 
Life  made  four  recommendations  to  the  govern- 
ing council  of  the  statewide  medical  organization: 

• That  the  California  Medical  Association 
recognizes  that,  under  appropriate  medical  super- 
vision, the  activities  and  efforts  of  qualified  hos- 
pice programs  constitute  an  appropriate  role  in 
the  care  of  terminally  ill  patients. 

• That  the  appropriate  cma  committee  (for 
example,  Medical  Staff  Survey)  . . . develop 
guidelines  and  criteria  for  the  accreditation  of 
hospice  programs. 

• That  health  insurance  mechanisms  be  en- 
couraged to  incorporate  provisions  for  hospice 
care  in  such  accredited  programs. 

• That  the  [cma’s]  Commission  on  Communi- 
cations proceed  with  its  informational  program 
regarding  hospices  to  the  public,  the  profession 
and  the  health  insurance  industry. 

The  hospice  concept  and  development  that  had 
attracted  the  attention  of  the  committee  had  also 
been  the  subject  of  a resolution  introduced  at  the 
spring  meeting  of  the  cma  House  of  Delegates. 
The  resolution  which  requested  “cma  to  give  its 
endorsement  and  approval  of  the  ideals  of  hospice 
programs  and  their  development  by  qualified  in- 
dividuals and  organizations  . . . and  publicize  the 
hospice  concept  . . .”  happily  coincided  with  the 
committee’s  exploration. 

Faced  with  what  appeared  to  be  an  innovative 
and  potentially  fast-growing  development  that 
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reflected  a humanistic  approach  to  the  care  of 
terminally  ill  patients,  the  committee  had  no 
diliiculty  in  convincing  the  governing  body  of  the 
California  Medical  Association  that  the  hospice 
concept  represented  not  only  a new  level  of  care, 
but  that  it  also  had  significant  potential  for  con- 
taining the  cost  of  care  for  a category  of  patients 
who  were  consuming  an  ever-increasing  propor- 
ion  of  medical  costs.  For  the  first  time  in  many 
years  an  opportunity  presented  itself  in  which 
social,  medical  and  economic  issues  could  be 
joined;  in  which  patients’  families,  as  well  as 
agencies,  organizations  and  individual  persons  in 
each  community  could  combine  forces  to  assist 
in  supporting  a group  of  patients  who  formerly 
had  lacked  the  total  support  they  required. 

The  committee’s  recommendation  for  the  de- 
velopment of  criteria  and  guidelines  for  the  ac- 
creditation of  hospice  programs  had  as  its  back- 
ground the  activity  of  cma’s  Medical  Staff  Survey 
which  has  a major  responsibility  for  the  ac- 
creditation of  hospitals  in  California  and  whose 
activity  has  been  recognized  by  state  and  federal 
agencies  for  some  years.  Pending  the  development 
of  such  criteria  for  hospices,  a survey  was  con- 
ducted to  identify  existing  operational  hospice 
programs  and  those  that  were  in  the  planning 
and  organizational  stages  within  the  state  of  Cali- 
fornia. With  the  assistance  of  several  people  active 
on  different  levels  of  hospice  organization,  approx- 
imately 35  persons  and  organizations  were  initially 
identified  with  hospice  programs  in  different  parts 
of  the  state.  Although  there  was  some  evidence 
that  a number  of  hospitals,  home  health  service 
programs,  visiting  nurse  associations,  hospital  on- 
cology and  thanatology  units,  and  community 
organizations  had  begun  to  offer  various  types 
of  counseling  services  and  bereavement  care,  the 
survey's  concern  lay  primarily  in  identifying  those 
programs  that  offered  the  major  ingredients  of 
hospice  care:  that  is,  those  programs  that  identi- 
fied themselves  as  hospices  and  included  pain 
control,  symptom  control,  emotional  support,  fam- 
ily support,  and  spiritual  and  bereavement  coun- 
seling. (Organizations  that  serve  somewhat  the 
same  function  as  hospices,  but  do  not  designate 
themselves  as  such,  are  not  included  in  this 
survey.) 

The  use  of  a mail  questionnaire  in  late  Febru- 
ary resulted  in  responses  from  16  operational 
hospice  programs  in  1 1 California  counties  (Ta- 
ble 1);  most  of  them  state  that  their  programs 
encompass  the  six  basic  services.  Several  of  them 
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go  beyond  the  six.  In  addition  to  the  16  which 
had  been  operational  for  periods  ranging  from 
two  months  to  two  years  at  the  time  of  the  survey, 
responses  from  an  additional  1 1 persons,  organi- 
zations or  institutions  in  eight  counties  indicate 
that  their  programs  are  either  in  the  planning  or 
organizational  stages  (Table  2),  with  at  least  four 
of  them  scheduled  to  become  operational  some- 
time in  1978. 

More  than  half  of  the  16  operational  programs 
started  in  1977  (see  Table  3).  Most  of  the  pro- 
grams are  nonprofit.  Of  the  16  programs,  12  are 
nonprofit;  four  are  profit  making  organizations, 
with  one  of  the  latter  in  the  process  of  forming  a 
nonprofit  foundation  for  its  hospice.  Sponsorship 
of  the  16  hospices  is  shown  in  Table  4. 

Virtually  all  of  the  operational  hospices  provide 
the  six  basic  services;  two,  however,  indicated 
what  appeared  to  be  a lack  of  spiritual  counseling 
services.  Most  accept  patients  of  any  age  from 
their  own  areas;  two  draw  patients  from  their 
own  parent  institutions.  Of  15  hospices  reporting, 
12  stated  that  they  admit  patients  with  any  ter- 
minal illness;  three  limit  their  activities  almost 
exclusively  to  patients  with  cancer.  Of  the  16 
responding  to  the  question  of  whether  physician 
referral  is  required,  1 1 responded  affirmatively. 

Of  the  entire  group  responding  to  a question 
about  site  of  services,  eight  programs  provide 
home  care  only,  two  provide  inpatient  care,  and 
six  provide  a combination  of  inpatient  and  home 
care.  (One  hospice,  providing  home  care  only, 
is  planning  to  build  an  inpatient  facility  with  six 
beds.)  The  range  of  maximum  patient  load  among 
the  16  hospice  programs  reporting  this  informa- 
tion is  from  21  to  30;  one  hospice  indicated  there 


would  be  no  limit.  The  average  length  of  care 
reported  by  15  programs  ranged  from  less  than 
seven  days  to  more  than  36  days. 

Among  those  hospices  providing  information 
about  the  cost  of  their  services,  one  reported  a 
total  cost  of  $800  for  an  average  of  50  days. 
Table  5 shows  the  responses  of  five  additional 
hospices. 

The  Wall  Street  Journal  of  March  27,  1978, 
reported  that  the  New  Haven,  Connecticut,  Hos- 
pice found  that  an  average  patient  was  cared  for 
at  home  for  about  three  months  and  required  15 
visits  from  physicians  and  nurses  at  a total  cost 


TABLE  2. — California  Counties  with  Hospices  in 
Planning  or  Organizational  Stages 
(As  of  March  1978) 


Contra  Costa  (2) 

San  Francisco 

Fresno 

San  Luis  Obispo 

Humboldt 

San  Mateo 

Los  Angeles  (3) 

Tulare 

TABLE  3. — Starting  Year  of  Operational 
Hospice  Programs 


Year 

Number 

Year 

Number 

1974  

1 

1977  

9 

1975  

1978  

2 

1976  

4 

— 

Total  .... 

16 

TABLE  4. — Sponsorship  of  Operational 
Hospice  Programs 


Community  6 

Hospital  4 

Home  Health  Agency 3 

Other  3 


Prepaid  Group  Practice  Plan  (1) 
Health  Professionals  (2) 


TABLE  1. — Operational  Hospice  Programs  in  California 


County  City  Hospice 


Alameda  Hayward  Kaiser  Hayward  Hospice  Pilot  Project 

Los  Angeles Canoga  Park  Hospice  at  Parkwood;  Parkwood  Community  Hospital 

Torrance  Hospital/Home  Health  Care  Agency 

Van  Nuys  Continuity  of  Life  Program;  National  In-Home  Health  Services 

Marin  Kentfield  Hospice  of  Marin 

Monterey  Carmel  Hospice  of  the  Monterey  Peninsula 

Orange  Laguna  Hills  Hospice  Orange  County,  Inc. 

San  Diego  El  Cajon  Acute  Care  Hospice  Unit,  El  Cajon  Valley  Hospital 

San  Diego  Expanded  Patient  Care-Hospice  Program;  College  Park  Hospital 

San  Diego  San  Diego  County  Hospice  Corporation 

Santa  Barbara Santa  Barbara  Hospice  of  Santa  Barbara  County,  Inc. 

Santa  Clara Palo  Alto  Midpeninsula  Health  Service,  Inc. 

Solano  Vallejo  Hospice  Services  of  Solano 

Sonoma  Santa  Rosa  Home  Hospice  of  Sonoma  County 

Ventura  Oxnard  Mercy  Hospice  of  St.  John’s  Hospital 

Thousand  Oaks  Canejo  Hospice,  Inc. 
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TABLE  5. — Cost  Per  Hospice  Day/Visit 


A verage 

Hospice  Cost  Per  Day  Cost  Per  Visit  Number  of  Days 


1 $ $30-31  46 

2  32  14 

3 50-60  ....  20 

4 200  7 

5 110  13 


of  about  $450. 1 An  article  by  Longo  and  Darr  in 
Hospital  Progress2  reports  a cost  of  $ 1 00  to  $ 1 1 0 
per  day  of  inpatient  care  at  the  New  Haven  Hos- 
pice. It  is  apparent  that  the  lack  of  precise 
information  is  due,  in  part,  to  lack  of  uniform 
accounting  procedures  or  the  insufficient  experi- 
ence of  recently-formed  hospices. 

Information  from  14  programs  showed  that 
approximately  1,200  terminally  ill  patients  had 
been  served  by  the  hospice  programs  in  California 
by  the  end  of  February  1978.  The  median  age 
of  these  patients  was  63.  The  total  number  of 
beds  provided  for  terminally  ill  patients  by  four 
hospice  programs  with  inpatient  facilities  was  52. 
Only  one  of  the  15  programs  that  responded  to 
the  survey  question  stated  that  it  has  not  con- 
ducted a public  information  program  about 
hospices. 

Of  15  programs  responding,  eight  have  Medical 
Advisory  Committees,  two  have  what  they  call 
either  professional  or  health  care  advisory  com- 
mittees and  five  have  neither.  Of  16  which  re- 
sponded, ten  have  boards  of  directors  (two  of 
those  are  the  boards  of  their  hospitals),  and  five 
have  none.  Of  the  15  hospices  providing  informa- 
tion about  their  staff,  eight  have  medical  directors, 
although  most  of  the  others  have  physicians  who 
serve  as  part-time  volunteer  counselors  to  their 
programs. 

The  foregoing  provides  an  overview  of  the 
status  and  some  characteristics  of  the  hospice 


movement  in  California.  Judging  from  the  pub- 
licity such  programs  have  received,  there  would 
appear  to  be  little  doubt  that  hospices  will  find  a 
ready  place  and  occupy  their  own  niche  within 
the  health  care  system;  rarely  has  such  an  activity 
taken  place  which  captured  the  interest  and  in- 
volvement of  so  many  segments  of  the  community. 
If  any  ingredient  appears  to  be  lacking  at  this 
early  stage,  it  is  that  of  attracting  and  involving 
minority  and  low  income  people.  This  represents 
a current  weakness  to  the  full-scale  development 
of  a concept  and  program  which  has  the  potential 
of  revolutionizing  an  important  aspect  of  the  car- 
ing function. 

A problem  of  deep  concern  to  the  hospice 
movement  is  that  of  securing  reimbursement  for 
the  services  they  provide.  At  the  time  of  this 
survey,  grants  from  public  and  private  sources 
were  supporting  several  of  them.  Contributions 
in  kind  and  in  money  from  community  resources 
were  enabling  most  to  function.  A handful  were 
managing  to  cover  costs  of  specific  services  by 
reimbursement  from  certain  insurance  programs, 
as  well  as  from  Medicare  and  Medicaid  (Medi- 
Cal). 

There  can  be  no  doubt  that  with  the  eventual 
institution  of  accreditation  procedures,  aided  by 
changes  in  legislation  and  insurance  programs, 
more  formal  methods  of  reimbursement  will 
enable  hospices  to  become  more  self-sustaining. 
Their  greatest  strength  lies  in  the  concept  they 
promote,  in  the  appeal  they  will  have  to  the 
public  and,  above  all,  in  the  humanistic  ap- 
proaches they  employ  in  the  care  of  terminally 
ill  patients. 
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Epidural  Blood  Patch 

A Safe,  Effective  Treatment  for 
Postlumbar-Puncture  Headaches 

JAY  B.  BRODSKY,  MD 
Stanford,  California 

Corning  described  the  first  postlumbar-punc- 
ture headache  (plph)  in  1885.1  Since  then,  many 
different  treatments  have  been  advocated  for  this 
common,  iatrogenic  complication  of  diagnostic, 
therapeutic  and  anesthetic  lumbar  punctures.2  Bed 
rest,  increased  fluid  intake  and  analgesic  drugs 
constitute  the  basic  management  for  patients  with 
plph.  Since  1970  anesthesiologists  have  used  the 
epidural  blood  patch  (ebp)  to  treat  severe  plph. 
The  purpose  of  this  review  is  to  familiarize  other 
physicians  carrying  out  lumbar  punctures  with 
the  effectiveness  and  safety  of  the  epidural  blood 
patch  procedure. 

Bier  in  1898,  Sicard  in  1902  and  MacRobert  in 
1918  postulated  that  plph  was  due  to  leakage  of 
spinal  fluid  through  the  dural  puncture  site.1 
Support  for  this  theory  came  from  manometric 
studies  which  showed  a significant  decrease  in 
spinal  fluid  pressure  between  the  time  of  spinal 
puncture  and  the  onset  of  plph.3,4  Direct  observa- 
tions during  myeloscopy,5  during  surgical  opera- 
tion0 and  at  autopsy1  confirm  that  the  dural  hole 
remains  patent  and  continues  to  leak  fluid  in 
patients  with  plph.  Headaches  identical  with 
plph  were  produced  acutely  by  draining  spinal 
fluid  from  healthy  human  subjects.7 

When  a patient  with  plph  assumes  an  upright 
position,  the  relative  deficit  in  spinal  fluid  volume 
presumably  deprives  the  brain  of  its  fluid  cushion 
and  places  tension  on  pain  sensitive  anchoring 

From  the  Department  of  Anesthesia,  Stanford  University  School 
of  Medicine. 

Submitted  November  23,  1977. 

Reprint  requests  to:  Jay  B.  Brodsky,  MD.  Department  of 

Anesthesia,  S276,  Stanford  University  Medical  Center,  Stanford. 
CA  94305. 


structures.  Thus  classically,  the  headache  appears 
or  is  exacerbated  by  standing  and  is  relieved  by 
lying  down.  The  headaches,  which  vary  in  in- 
tensity, usually  occur  one  to  three  days  following 
lumbar  puncture  and  may  be  associated  with 
nausea,  vomiting,  dizziness  or  visual  disturbances. 
The  mean  duration  of  untreated  plph  is  four 
days,8  and  80  percent  of  patients  will  recover 
spontaneously  within  two  weeks.9  However, 
rarely,  plph  may  persist  for  three  to  five 
months.6’10 

Since  plph  is  believed  to  be  caused  by  fluid 
leak,  a variety  of  attempts  have  been  made  to 
seal  the  dural  rent  in  order  to  relieve  the  head- 
ache. Nelson4  in  1930  used  catgut  dural  plugs 
and  successfully  alleviated  plph  in  approximately 
50  percent  of  his  patients.  However,  technical 
difficulty  with  this  method,  and  a 50  percent  in- 
cidence of  cauda  equina  syndrome  following  its 
use,  prevented  the  widespread  acceptance  of  this 
technique.  Nelson  theorized  that  epidural  bleed- 
ing from  a traumatic  dural  puncture  might  lead 
to  clot  formation  over  the  dural  tear,  which,  in 
turn,  would  prevent  spinal  fluid  loss.  Gormley 
stated  that  the  incidence  of  plph  was  lower  than 
anticipated  after  inadvertent  bloody  spinal  taps.11 
He  reported  the  cases  of  seven  patients,  in  all  of 
which  there  was  immediate  relief  of  plph  when 
2 to  3 ml  of  autologous  venous  blood  was  in- 
jected into  the  patients’  lumbar  epidural  spaces.11 
Ozdil  claimed  a 100  percent  success  rate  in  pre- 
venting plph  in  surgical  patients  undergoing 
spinal  anesthesia  by  depositing  2.5  ml  of  clotted 
autologous  blood  epidurally  as  the  spinal  needle 
was  being  withdrawn.12  DiGiovanni  popularized 
the  technique  now  known  as  epidural  blood  patch- 
ing (ebp)  for  the  treatment  of  plph.13'14 

To  carry  out  a epidural  blood  patch  the  patient 
is  placed  in  the  lateral  decubitus  position  and  the 
back  is  prepped  and  draped.  A skin  wheal  is 
raised  using  a local  anesthetic,  and  a needle  is 
placed  in  the  epidural  space  at  the  same  level  as 
the  previous  spinal  puncture.  Using  aseptic  tech- 
nique, a venipuncture  is  done  and  5 to  10  ml  of 
blood  is  withdrawn  with  a plastic  syringe  and  then 
injected  into  the  epidural  space.  The  patient  is 
kept  supine  for  30  to  60  minutes  and  liberal 
amounts  of  fluids  are  given  intravenously.  The 
therapeutic  results  of  ebp  are  dramatic.  The  pa- 
tient usually  notes  total  relief  of  symptoms  on 
first  assuming  the  upright  position.  Headaches 
seldom  recur.  Since  Gormley’s11  and  DiGiovan- 
ni’s13,14  initial  reports,  thousands  of  epidural  blood 
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TABLE  1. — Published  Results  of  Epidural  Blood  Patch  (EBP)  lor  the 
Treatment  of  Postlumbar-Puncture  Headaches  (PLPH) 


Number  Relief  After  Relief  After 

Source  Year  Patients  First  EBP  Second  EBP  No  Relief 


Gormley11  1960  7 7 (100.0%)  0 

DiGiovanni13  1970  45  41  ( 91.1%)  ....  4(8.9%) 

DiGiovanni14  1972  63  61  ( 96.8%)  ....  2(3.2%) 

Glass15  1972  50  47  ( 94.0%)  3(6.0%) 

DuPont10  1972  42  40  ( 95.2%)  1/1  1(2.4%) 

Vondrell17  1973  60  58  ( 96.7%)  2(3.3%) 

Ostheimer18  1974  185  182  ( 98.4%)  3(1.6%) 

Abouleish19  1975  118  105  ( 89.0%)  10/11  3(2.5%) 


Totals  570  541  ( 94.9%)  18(3.2%) 


patches  have  been  done  and  many  clinical  studies 
have  substantiated  the  effectiveness  of  treating 
plph  with  ebp15'19  (See  Table  1).  Ninety-five 
percent  of  headaches  are  relieved  with  a single 
ebp,  and  an  overall  cure  rate  of  97  percent  is 
achieved  if  a second  blood  patch  is  administered. 

The  epidural  blood  patch  probably  forms  a 
gelatinous  tamponade  which  prevents  further 
leakage  of  spinal  fluid  allowing  the  dura  to  un- 
dergo normal  healing.14  Placement  of  unclotted 
autologous  blood  in  the  epidural  space  results 
in  no  greater  tissue  reaction  than  that  which  oc- 
curs following  routine  lumbar  puncture,  and  less 
than  that  following  laminectomy.14  Large  volumes 
of  saline  deposited  in  the  epidural  space  will 
relieve  plph,20’21  but  saline  is  readily  absorbed 
and  consequently  the  relief  produced  may  only  be 
temporary.22’23  Epidural  blood  patching  effects  a 
permanent  cure  for  the  headache.  Unfortunately, 
for  unknown  reasons,  prophylactic  placement  of 
unclotted  autologous  blood  epidurally  at  the  time 
of  lumbar  puncture  will  not  prevent  plph.23 
Regional  anesthesia  can  be  carried  out  without 
difficulty  at  a later  date  at  the  same  lumbar  level 
as  the  epidural  blood  patch.24 

A few  patients  have  complaint  of  transient 
paresthesias  in  their  legs  and  toes,  stiff  neck, 
abdominal  cramping,  tinnitus,  vertigo  or  dizziness 
during  the  blood  injection.  An  increase  in  tem- 
perature lasting  several  hours  has  been  observed 
in  some  patients.19  Mild  backache  at  the  puncture 
site,  occasionally  lasting  as  long  as  48  hours,  may 
occur.18’19  No  permanent  neurologic  complications 
have  been  reported  following  ebp.19  A very  small 
number  of  patients  in  whom  this  procedure  is 
done  may  have  uncomfortable  neurologic  symp- 
toms. In  two  cases,  patients  had  severe  radicular 
leg  pains  following  successful  treatment  of  plph 
with  epidural  injection  of  10  ml  and  7.5  ml  of 


autologous  blood.25’26  The  clot  from  too  large  a 
volume  of  injected  blood  may  have  caused  nerve 
root  compression.25  DiGiovanni,25  in  his  discus- 
sion of  the  first  case,  felt  that  the  radicular  pain 
symptoms  were  secondary  to  hematoma  forma- 
tion from  traumatic  epidural  needle  placement, 
and  were  unrelated  to  the  volume  of  blood  ac- 
tually injected.  It  would  seem  prudent,  however, 
to  use  smaller  volumes  of  blood  in  older  and 
shorter  patients.25  This  may  also  be  true  in  preg- 
nant patients  where  the  epidural  space  is  de- 
creased in  size;  but,  experience  with  the  epidural 
blood  patch  during  pregnancy  is  unreported. 

Two  complications  feared  after  epidural  blood 
patch  are  epidural  abscess  formation27  and  ad- 
hesive arachnoiditis.  Neither  has  yet  been  re- 
ported to  follow  ebp,  and  the  latter  is  more  the- 
oretical than  a real  consideration.14  Patients  with 
septicemia,  local  infection  or  inflammation  in  the 
lumbar  back  area,  patients  with  blood  dyscrasias 
and  those  receiving  anticoagulant  therapy  should 
not  receive  ebp.14  20  If  bleeding  occurs  during 
the  ebp  the  procedure  should  be  discontinued, 
since  subsequent  hematoma  formation  may  cover 
the  dural  hole,  and  the  addition  of  the  ebp  may 
lead  to  nerve  root  compression.25  If  the  headache 
persists,  the  epidural  blood  patch  may  be  reat- 
tempted the  following  day  at  a different  inter- 
space.20 

The  reported  incidence  of  plph  following 
spinal  anesthesia  in  general  is  13  percent,  and  in 
obstetrics  is  18  percent,  plph  occurs  in  32  per- 
cent of  patients  after  diagnostic  lumbar  punctures. 
Although  the  use  of  small  gauge  needles  for 
lumbar  puncture  has  decreased  the  overall  occur- 
ence,28-29 plph  still  is  common.  If  plph  is  refrac- 
tory to  conservative  management,  or  if  the  hos- 
pital stay  is  prolonged  because  of  the  headache 
and  associated  symptoms,  autologous  epidural 
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blood  patching  should  be  considered.  The  re- 
markably high  success  rate  of  this  procedure, 
coupled  with  its  extremely  low  morbidity,  makes 
epidural  blood  patching  a safe,  sure  method  for 
treating  post-lumbar  puncture  headaches. 

Summary 

Postlumbar-puncture  headache  is  believed  to 
result  from  continued  leakage  of  spinal  fluid 
through  the  dural  perforation,  plph  can  be  treated 
with  bed  rest,  increased  fluid  intake  and  analgesic 
drugs.  An  epidural  blood  patch  should  be  con- 
sidered for  plph  refractory  to  conservative  man- 
agement. Placement  of  5 to  10  ml  of  autologous 
blood  in  the  epidural  space  will  seal  the  dural 
puncture  site  and  relieve  the  headache  and  asso- 
ciated symptoms.  The  remarkably  high  success 
rate  of  this  simple  procedure,  coupled  with  an 
extremely  low  morbidity,  makes  epidural  blood 
patching  a safe  and  effective  method  for  treating 
PLPH. 
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Licensed  in  California  in  1931.  Dr.  Dobson  was  a mem- 
ber of  the  San  Francisco  Medical  Society. 

Jt 

Feinstein,  Bertram,  San  Francisco.  Died  April  15, 
1978  in  San  Francisco  of  cancer,  aged  64.  Graduate  of 
the  University  of  Manitoba  Faculty  of  Medicine,  Winni- 
peg, 1938.  Licensed  in  California  in  1948.  Dr.  Feinstein 
was  a member  of  the  San  Francisco  Medical  Society. 

Jt 

Hauser,  Roger  G.,  Tustin.  Died  September  27,  1977 
of  histiocytic  lymphoma,  aged  46.  Graduate  of  the  Uni- 
versity of  Southern  California  School  of  Medicine,  Los 
Angeles,  1957.  Licensed  in  California  in  1958.  Dr. 
Hauser  was  a member  of  the  Orange  County  Medical 
Association. 

Jt 

Jackson,  George  F.,  Los  Angeles.  Died  March  4,  1978 
of  heart  disease,  aged  67.  Graduate  of  Meharry  Medical 
College,  Nashville,  1938.  Licensed  in  California  in  1948. 
Dr.  Jackson  was  a member  of  the  Los  Angeles  County 
Medical  Association. 

Jt 

Johns,  Chester  T.,  Santa  Cruz.  Died  April  6,  1978 
in  Felton  of  cardiac  arrest,  aged  66.  Graduate  of  Rush 
Medical  College,  Chicago,  1939.  Licensed  in  California 
in  1947.  Dr.  Johns  was  a member  of  the  Santa  Cruz 
County  Medical  Society. 

Jt 

Kelly,  Francis  A.,  San  Jose.  Died  January  28,  1978, 
aged  61.  Graduate  of  Universite  de  Lausanne  Faculte 
de  Medicine,  Switzerland,  1960.  Licensed  in  California 
in  1965.  Dr.  Kelly  was  a member  of  the  Santa  Clara 
County  Medical  Society. 

Jt 

King,  Marion  R.,  Napa.  Died  April  15,  1978  in  Napa, 
aged  88.  Graduate  of  Stanford  University  School  of 


Medicine,  Palo  Alto-San  Francisco,  1917.  Licensed  in 
California  in  1917.  Dr.  King  was  a retired  member  of 
the  Solano  County  Medical  Society. 

Jt 

Maguire,  Vincent  Joseph,  Hayward.  Died  May  12, 
1978,  aged  35.  Graduate  of  Tufts  University  School  of 
Medicine,  Boston,  1968.  Licensed  in  California  in  1969. 
Dr.  Maguire  was  a member  of  the  Alameda-Contra  Costa 
Medical  Association. 

Jt 

Parks,  Ben  King,  Long  Beach.  Died  April  20,  1978 
in  Long  Beach  of  pneumonia,  aged  77.  Graduate  of  the 
University  of  Illinois  College  of  Medicine,  Chicago,  1927. 
Licensed  in  California  in  1928.  Dr.  Parks  was  a mem- 
ber of  the  Los  Angeles  County  Medical  Association. 
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Smith,  C.  Richard,  Los  Angeles.  Died  November  28, 
1977  in  Pasadena  of  bronchopneumonia  and  heart  dis- 
ease, aged  75.  Graduate  of  Rush  Medical  College, 
Chicago,  1932.  Licensed  in  California  in  1932.  Dr.  Smith 
was  a retired  member  of  the  Los  Angeles  County  Medi- 
cal Association. 

j? 

Sokol,  Archer  J.,  Los  Angeles.  Died  March  31,  1978 
in  Los  Angeles  of  heart  disease,  aged  68.  Graduate  of 
the  University  of  California  Medical  School,  Berkeley- 
San  Francisco,  1941.  Licensed  in  California  in  1941.  Dr. 
Sokol  was  a member  of  the  Los  Angeles  County  Medical 
Association. 

jt 

Sonneland,  Sidney  G.,  Los  Angeles.  Died  August  24, 

1977  in  Los  Angeles,  aged  86.  Graduate  of  George 
Washington  University  School  of  Medicine,  Washington, 
DC,  1921.  Licensed  in  California  in  1925.  Dr.  Sonne- 
land was  a member  of  the  Los  Angeles  County  Medical 
Association. 

Jt 

Sullivan,  John  Robert,  Piedmont.  Died  April  30, 

1978  in  Berkeley,  aged  73.  Graduate  of  the  Creighton 
University  School  of  Medicine,  Omaha,  1932.  Licensed 
in  California  in  1932.  Dr.  Sullivan  was  a member  of 
the  San  Francisco  Medical  Society. 

Jt 

Talbot,  David  R.,  Camarillo.  Died  March  25,  1978 
in  Wailuka  on  Maui,  Hawaii,  aged  82.  Graduate  of 
Western  Reserve  University  School  of  Medicine,  Cleve- 
land, 1921.  Licensed  in  California  in  1953.  Dr.  Talbot 
was  a member  of  the  Ventura  County  Medical  Society. 

Jt 

Tuta,  Joseph  A.,  Long  Beach.  Died  April  9,  1978, 
aged  77.  Graduate  of  Rush  Medical  College,  Chicago, 
1929.  Licensed  in  California  in  1943.  Dr.  Tuta  was  a 
member  of  the  Los  Angeles  County  Medical  Associa- 
tion. 

Jt 

Weisman,  Samuel  A.,  Los  Angeles.  Died  September 
2,  1977  in  Los  Angeles  of  heart  disease,  aged  86.  Grad- 
uate of  the  University  of  Minnesota  Medical  School, 
Minneapolis,  1918.  Licensed  in  California  in  1941.  Dr. 
Weisman  was  a member  of  the  Los  Angeles  County 
Medical  Association. 


88  JULY  1978  • 129  • 1 


THE  WESTERN 
Journal  of  Medicine 


VOLUME  129  • NUMBER  2 AUGUST  1978 


89  Occlusive  Impedance  Plethysmography — A Nonlnvasive  Method  of  Diagnosis  of 
Proximal  Deep  Vein  Thrombosis  pearl  t.  c.  y.  toy,  md,  and  Stanley  l.  schrier,  md 

94  Bedside  Diagnosis  of  Urinary  Infection — A Pilot  Study  david  h.  kuntz,  md 

97  Percutaneous  Radio-Frequency  Rhizotomy  in  the  Treatment  of  Trigeminal  Neuralgia 

GERALD  D.  SILVERBERG,  MD,  and  RICHARD  H.  BRITT,  MD 

SPECIALTY  CONFERENCE 

101  Infectious  Disease  Emergencies:  The  Clostridial  Syndromes 

Moderator:  DAVID  K.  HENDERSON,  MD;  Discussants:  DAVID  K.  HENDERSON,  MD;  DAVID  B.  TILLMAN,  MD;  HERBERT  H.  WEBB,  MD; 
PHILLIP  J.  RAIMONDI,  MD,  and  ARTHUR  A.  SCHWARTZ,  MD 

Interdepartmental  Teaching  Conference  on  Infectious  Diseases,  Harbor  General  Hospital,  Torrance; 
and  University  of  California,  Los  Angeles 

MEDICAL  STAFF  CONFERENCE 

121  Conservative  Management  of  Rheumatoid  Arthritis  chief  Discussant:  kenneth  h.  fye,  md 

IMPORTANT  ADVANCES  IN  CLINICAL  MEDICINE 

1 26  General  Surgery — Epitomes  of  Progress 

EDITORIALS 

133  • Medical  Ethics  and  Contemporary  Needs  • The  Clostridial  Syndrome  • Hepatic  Injury 

Due  to  Acetaminophen  or  Salicylates 

CASE  REPORTS 

138  Cavernous  Hemangioma  of  the  Liver  Presenting  With  Fever — Successful 
Treatment  With  Prednisone 

L.  FREDERICK  FENSTER,  MD;  PATRICK  C.  FREENY,  MD,  and  HUGH  G.  BEEBE,  MD 

141  Nontraumatic  Embolic  Clostridial  Gas  Gangrene — Involvement  of  an  Extremity 
Associated  With  Endoscopy 

ALAN  A.  HALPERN,  MD;  ROBERT  M.  JAMESON,  MD;  DONALD  A,  NAGEL,  MD,  and  DAVID  J.  SCHURMAN,  MD 

144  Tennis  Elbow  as  a Complication  of  Pollicization  of  the  Index  Finger 

SHIGEMASA  SAWADA,  MD,  and  KENNETH  H.  FYE,  MD 

CORRESPONDENCE 

147  • Lithium  Therapy  in  the  Elderly  • Lithium  Treatment — A Correction;  With  Reply  by  Authors 

• Hysteria  by  Any  Other  Name;  With  Reply  by  Author 

TRAUMA  ROUNDS 

149  Shotgun  Ballistics  and  Shotgun  Injuries  chief  Discussant:  james  m.  wilson,  md 

COMMENTARY 

156  Psychiatry  and  Psychotherapy — Is  a Divorce  Imminent?  claude  t.  h.  friedmann,  md 

CLINICAL  NOTES  IN  DIAGNOSTIC  CARDIOLOGY 

160  Mitral  Valve  Prolapse  Complicated  by  Ruptured  Chordae  Tendineae 

JOHN  S.  CHILD,  MD;  WILLIAM  R.  CABEEN,  JR,  MD,  and  NIGEL  K.  ROBERTS,  MD 

MEDICAL  INFORMATION 

164  Analgesic  Hepatotoxicity  richard  r.  babb,  md 

165  Serum  Thyroid  Hormones  in  Patients  on  Replacement  or  Suppressive  Doses  of  L-Thyroxine 

SIDNEY  ROSENBLATT,  MD,  and  JEROME  M.  HERSHMAN,  MD 

168  In  Memoriam 

Books  Received,  see  Advertising  Page  6 

JL  CONTINUING  MEDICAL  EDUCATION  ACTIVITIES  IN 
CALIFORNIA  AND  HAWAII;  OREGON;  WASHINGTON, 

ALASKA,  MONTANA  AND  IDAHO 
(See  Advertising  Page  23) 

JL.  Official  Journal  of  the  California  Medical  Association, 
the  Idaho  Medical  Association  and 
the  Nevada  State  Medical  Association 


5TT20  VW  NO  1 SO  P 

xoniiv^s  ct 
03w  jo  ivN&nor  a.Nvi9N3  mhn 

T "0ry-!9N3M3NT  0906/  T 


iheral  nerve  ramifying  on  the  surface  of  gastric  mucosal  cells.  Illustration  based  on  a egoss 
n by  scanning  electron  microscope. 

Ihology  of  peptic  ulcer,  chap.  27,  vol.  1,  in  Gastroenterology,  ed.  3,  edited  by  Bockus  HL,  et  c 
Company,  1974,  pp.  586,  592-593.  2.  Palmer  ED:  Clinical  Gastroenterology,  ed.  2.  New  Yor 
rper  & Row,  Publishers,  1963,  p.  202.  • - ' \ 


THE  CLEAR 
ADVANTAGES  OF 
ADJUNCTIVE 
LIBRAX 


• Specific  antianxiety  action  of 
LIBRIUM'  (chlordiazepoxide  HCl) 

• Potent  antisecretory-antispasmodic  actions  of 
QUARZAN'(clidimum  Br) 

• Single  Rx  and  dosage  schedule  favoring 
sustained  patient  compliance 


Librax 


® 

Each  capsule  contains 
mg  chlordiazepoxide  HCl 
and  2.5  mg  clidinium  Br 


antianxiet)/antisecretory/antispasmodic 


*Librax  has  been  evaluated  as  possibly  effective  for  this  indication. 

Please  see  brief  summary  of  prescribing  information  on  following  page. 


ROCHE 


In  duodenal  ulcertherapy 

adjunctiveLibrax 


® 

Each  capsule  contains 
mg  chlordiazepoxide  HC1 
and  2.5  mg  clidinium  Br 


Svjj  IT  i - 


reduces  excessive  anxiety  and 
associated  hypersecretion 

through  the  antianxiety  action  of 
LI  BRIUIVT  (chlordiazepoxide  HCl) 
through  the  antisccrctory  effect  of 
QUARZAN®  (clidinium  Br) 


-V 


The  initial  prescription 
allows  evaluation  of  pa- 
tient response  to  therapy. 


Follow-up  therapy  with  a 
prescription  for  a 2-  to 
3-week  supply  of  medica- 
tion usually  helps  main- 
tain patient  gains. 


Please  consult  complete  prescribing  information,  a summary  of 
which  follows: 

Indications:  Based  on  a review  of  this  drug  by  the  National 
Academy  of  Sciences — National  Research  Council  and/or  other 
information,  FDA  has  classified  the  indications  as  follows: 

"Possibly"  effective:  as  adjunctive  therapy  in  the  treatment  of  pep- 
tic ulcer  and  in  the  treatment  of  the  irritable  bowel  syndrome  (irri- 
table colon,  spastic  colon,  mucous  colitis)  and  acute  enterocolitis. 

Final  classification  of  the  less-than-effective  indications  requires 
further  investigation. 

Contraindications:  Glaucoma;  prostatic  hypertrophy,  benign  bladder 
neck  obstruction,  hypersensitivity  to  chlordiazepoxide  HCl  and/or 
clidinium  Br. 

Warnings:  Caution  patients  about  possible  combined  effects  with 
alcohol  and  other  CNS  depressants,  and  against  hazardous  occu- 
pations requiring  complete  mental  alertness  (e  g.,  operating  ma- 
chinery, driving).  Physical  and  psychological  dependence  rarely  re- 
ported on  recommended  doses,  but  use  caution  in  administering 
Librium®  (chlordiazepoxide  HCl)  to  known  addiction-prone  individu- 
als or  those  who  might  increase  dosage;  withdrawal  symptoms  (in- 
cluding convulsions)  reported  following  discontinuation  of  the  drug. 

Usage  in  Pregnancy:  Use  of  minor  tranquilizers  during  first 
trimester  should  almost  always  be  avoided  because  of  in- 
creased risk  of  congenital  malformations  as  suggested  in 
several  studies.  Consider  possibility  of  pregnancy  when 
instituting  therapy.  Advise  patients  to  discuss  therapy  if 
they  intend  to  or  do  become  pregnant. 

As  with  all  anticholinergics,  inhibition  of  lactation  may  occur. 

Precautions:  In  elderly  and  debilitated,  limit  dosage  to  smallest  ef- 
fective amount  to  preclude  ataxia,  oversedation,  confusion  (no  more 
than  2 capsules/day  initially;  increase  gradually  as  needed  and  toler- 
ated). Though  generally  not  recommended,  if  combination  therapy 
with  other  psychotropics  seems  indicated,  carefully  consider  phar- 
macology of  agents,  particularly  potentiating  drugs  such  as  MAO  in- 


hibitors, phenothiazines.  Observe  usual  precautions  in  presence  of 
impaired  renal  or  hepatic  function.  Paradoxical  reactions  reported  in 
psychiatric  patients.  Employ  usual  precautions  in  treating  anxiety 
states  with  evidence  of  impending  depression;  suicidal  tendencies 
may  be  present  and  protective  measures  necessary.  Variable  effects 
on  blood  coagulation  reported  very  rarely  in  patients  receiving  the 
drug  and  oral  anticoagulants;  causal  relationship  not  established. 

Adverse  Reactions:  No  side  effects  or  manifestations  not  seen  with 
either  compound  alone  reported  with  Librax.  When  chlordiazepoxide 
HCl  is  used  alone,  drowsiness,  ataxia,  confusion  may  occur,  espe- 
cially in  elderly  and  debilitated;  avoidable  in  most  cases  by  proper 
dosage  adjustment,  but  also  occasionally  observed  at  lower  dosage 
ranges.  Syncope  reported  in  a few  instances.  Also  encountered:  iso- 
lated instances  of  skin  eruptions,  edema,  minor  menstrual  irregulari- 
ties, nausea  and  constipation,  extrapyramidal  symptoms,  increased 
and  decreased  libido — all  infrequent,  generally  controlled  with  dos- 
age reduction;  changes  in  EEG  patterns  may  appear  during  and 
after  treatment;  blood  dyscrasias  (including  agranulocytosis),  jaun- 
dice, hepatic  dysfunction  reported  occasionally  with  chlor- 
diazepoxide HCl,  making  periodic  blood  counts  and  liver  function 
tests  advisable  during  protracted  therapy.  Adverse  effects  reported 
with  Librax  typical  of  anticholinergic  agents,  i.e.,  dryness  of  mouth, 
blurring  of  vision,  urinary  hesitancy,  constipation.  Constipation  has 
occurred  most  often  when  Librax  therapy  is  combined  with  other 
spasmolytics  and/or  low  residue  diets. 

Dosage:  Individualize  for  maximum  benefit.  Usual  maintenance  dose 
is  1-2  capsules,  3-4  times/day,  before  meals  and  at  bedtime.  Geriat- 
ric patients — see  Precautions. 

How  Supplied:  Available  in  green  capsules,  each  containing  5 mg 
chlordiazepoxide  HCl  (Librium®)  and  2.5  mg  clidinium  Br 
(Quarzan®) — bottles  of  100  and  500;  Tel-E-Dose®  packages  of  100, 
Prescription  Paks  of  50,  singly  and  in  trays  of  10. 


Roche  Products  Inc. 
Manati,  Puerto  Rico  00701 


100  mg 


250  mg 


500  mg 


Tolinase 

tolazamide,  Upjohn 

Please  contact  your  Upjohn  representative  for  additional  product  information. 


Upjohn 


©1977  THE  UPJOHN  COMPANY 


ADVERTISING  ♦ AUGUST  1978 


3 


THE  WESTERN 
Journal  of  Medicine 

Since  1902  • Formerly  California  Medicine 


Owned  and  Published  by  the  Calilornia  Medical  Association 

731  MARKET  ST.  • SAN  FRANCISCO,  CA  94103  • TELEPHONE  (415)  777-2000 

Official  Journal  of  the  California  Medical  Association,  the  Idaho  Medical  Association  and 
the  Nevada  State  Medical  Association 


MALCOLM  S.  M.  WATTS,  MD,  Editor 
LLOYD  H.  SMITH,  JR„  MD,  Associate  Editor 
DAVID  GREER,  Managing  Editor 
BARBARA  T.  ROONEY,  Assistant  Managing  Editor 

editorial  communications  to: 

MALCOLM  S.  M.  WATTS,  MD,  Editor 
business  communications  to: 

DAVID  GREER,  Managing  Editor 
MARY  KAY  COWANS 
Advertising  Production  Manager 


Editorial  Board 


Chairman  of  the  Board 

Malcolm  S.  M.  Watts,  San  Francisco,  Ca 


Nuclear  Medicine 

Joseph  P.  Kriss,  Stanford,  Ca 


Special  Editor  for  Idaho 

E.  R.  W.  Fox,  Coeur  d’Alene,  Id 

Special  Editor  for  Nevada 
Thomas  J.  Scully,  Reno,  Nv 

Allergy 

Norman  Shure,  Los  Angeles,  Ca 
Abba  I.  Terr,  San  Francisco,  Ca 

Anesthesiology 

Ronald  L.  Katz,  Los  Angeles,  Ca 

Cardiac  and  Thoracic  Surgery 

John  E.  Connolly,  Irvine,  Ca 
Albert  Starr,  Portland,  Or 


Obstetrics  and  Gynecology 

Ralph  C.  Benson,  Portland,  Or 
Ralph  W.  Hale,  Honolulu,  Hi 
W.  LeRoy  Heinrichs,  Stanford,  Ca 
Morton  A.  Stenchever,  Seattle,  Wa 


Ophthalmology 

David  O.  Harrington,  San  Francisco,  Ca 
Robert  S.  Hepler,  Los  Angeles,  Ca 


Orthopedics 

Rodney  K.  Beals,  Portland,  Or 
Ernest  M.  Burgess,  Seattle,  Wa 
Robert  M.  Jameson,  San  Jose,  Ca 
Paul  E.  McMaster,  Beverly  Hills,  Ca 


Otolaryngology 

Mansfield  F.  W.  Smith,  San  Jose,  Ca 
Paul  H.  Ward,  Los  Angeles,  Ca 


Policy  Committee — Editorial  Board 


Nicholas  P.  Krikes  San  Bernardino 

C.  John  Tupper  Davis 

Gladden  V.  Elliott  La  Mesa 

Samuel  Horowitz  Los  Angeles 

Brad  Cohn  San  Francisco 

Sanford  E.  Feldman  San  Francisco 

Malcolm  S.  M.  Watts  San  Francisco 


Advertisements — The  Western  Journal  of  Medicine  is 
published  the  first  week  of  each  month.  Advertising  copy 
must  be  received  not  later  than  the  first  of  the  month  pre- 
ceding issue.  Advertising  rates  will  be  sent  on  request. 
Acceptance  of  advertising  is  contingent  upon  approval  by 
the  Advertising  Committee. 


ADVERTISING  SALES  REPRESENTATIVES: 
John  H.  Harling,  inc. 


EAST: 

Saul  Hornik  • Ed  Cuff 
2 Penn  Plaza,  Suite  1500 
New  York,  ny  10001 
Tel.  (212)  244-3100 


WEST: 

Darien  DeLorenzo 
731  Market  St. 

San  Francisco,  ca  94103 
Tel.  (415)  349-6062  777-0424 


MIDWEST: 

John  Harling 
Richard  Johnson 
18  So.  Michigan  Ave. 
Chicago,  il  60603 
Tel.  (312)  641-0755 


CLASSIFIED: 

731  Market  St. 

San  Francisco,  ca  94103 
Tel.  (415)  777-2000 


Chest  Diseases 

Roger  K.  Larson,  Fresno,  Ca 
Thomas  L.  Petty,  Denver,  Co 


Dermatology 

George  F.  Odland,  Seattle,  Wa 
Rees  B.  Rees,  San  Francisco,  Ca 
Richard  B.  Stoughton,  La  Jolla,  Ca 


General  and  Family  Practice 

Herbert  A.  Holden,  San  Leandro,  Ca 
Harmon  E.  Holverson,  Emmett,  Id 
Wilfred  Snodgrass,  Santa  Monica,  Ca 


Pathology 

Richard  L.  Kempson,  Stanford,  Ca 


Pediatrics 

Louis  K.  Diamond,  San  Francisco,  Ca 
William  L.  Nyhan,  San  Diego,  Ca 
Irving  Schulman,  Stanford,  Ca 
Henry  R.  Shinefield,  San  Francisco,  Ca 
Paul  F.  Wehrle,  Los  Angeles,  Ca 


Pharmacology 

George  N.  Aagaard,  Seattle,  Wa 
Kenneth  L.  Melmon,  San  Francisco,  Ca 


Copyright,  1978,  by  the  California  Medical  Association 
Owned  and  Published  by  the  California  Medical  Association 

All  material  subject  to  this  copyright  appearing  in  The 
Western  Journal  of  Medicine  may  be  photocopied  for 
the  noncommercial  purpose  of  scientific  or  educational 
advancement. 

Subscription  prices,  $10  ($12  for  foreign  countries);  stu- 
dent subscription  $5  ($7  for  foreign  countries);  single 
copies  $1.25.  Western  Journal  Circulation,  731  Market  St., 
San  Francisco,  Ca  94103. 

Volumes  begin  with  the  first  of  January  and  the  first  of 
July.  Subscriptions  may  commence  at  any  time. 

Change  of  Address — Requests  for  change  of  address 
should  give  both  the  old  and  new  address. 

ISSN  0093-0415 


General  Surgery 

Fred  M.  Anderson,  Reno,  Nv 
Daniel  T.  Cloud,  Phoenix,  Az 
Paul  A.  Ebert,  San  Francisco,  Ca 
Lucius  D.  Hill,  Seattle,  Wa 
Frank  G.  Moody,  Salt  Lake  City,  Ut 


Industrial  Medicine  and  Toxicology 
Thomas  H.  Milby,  Berkeley,  Ca 


Internal  Medicine 

Robert  J.  Bolt,  Davis,  Ca 
J.  David  Bristow,  San  Francisco,  Ca 
Robert  L.  Hare,  Portland,  Or 
Robert  H.  Moser,  Philadelphia,  Pa 
Robert  G.  Petersdorf,  Seattle,  Wa 
Helen  M.  Ranney,  San  Diego,  Ca 
David  D.  Ulmer,  Los  Angeles,  Ca 
Edgar  Wayburn,  San  Francisco,  Ca 


Neurology 

Pierre  M.  Dreyfus,  Davis,  Ca 
Robert  A.  Fishman,  San  Francisco,  Ca 
Phillip  D.  Swanson,  Seattle,  Wa 


Neurosurgery 

John  R.  Green,  Phoenix,  Az 
Arthur  A,  Ward,  Jr.,  Seattle,  Wa 
Charles  B.  Wilson,  San  Francisco,  Ca 


Physical  Medicine  and  Rehabilitation 

Elizabeth  S.  Austin,  Burbank,  Ca 
Glenn  G.  Reynolds,  San  Jose,  Ca 


Plastic  Surgery 

Richard  L.  Dakin,  Greenbrae,  Ca 
N.  John  Wilde,  Fresno,  Ca 


Psychiatry 

Carl  Eisdorfer,  Seattle,  Wa 
Leon  J.  Epstein,  San  Francisco,  Ca 
Alan  I.  Levenson,  Tucson,  Az 
Helen  Tausend,  Los  Angeles,  Ca 


Public  Health 

J.  M.  Stubblebine,  Greenbrae,  Ca 
Irma  M.  West,  Sacramento,  Ca 


Radiology 

H.  Joachim  Burhenne,  Vancouver,  BC 
Robert  B,  Engle,  Laguna  Beach,  Ca 
Melvin  M.  Figley,  Seattle,  Wa 


Urology 

Thomas  F.  Conroy,  San  Mateo,  Ca 

Consultant  in  Medical  Services 
and  Health  Care 

Paul  J.  Sanazaro,  San  Francisco,  Ca 


Contributions  of  Scientific  and  Original  Articles 

Responsibilities  for  Statements  and  Conclusions  in  Origi- 
nal Articles — Authors  are  responsible  for  all  statements, 
conclusions  and  methods  of  presenting  their  subjects.  These 
may  or  may  not  be  in  harmony  with  the  views  of  the 
editorial  staff.  It  is  aimed  to  permit  authors  to  have  as 
wide  latitude  as  the  general  policy  of  the  journal  and  the 
demands  on  its  space  may  permit.  The  right  to  reduce, 
revise  or  reject  any  manuscript  is  always  reserved. 

Exclusive  Publication — Articles  are  accepted  for  publi- 
cation on  condition  that  they  are  contributed  solely  to  this 
journal.  Ordinarily  contributors  will  be  notified  within  60 
days  if  a manuscript  is  accepted  for  publication.  Every 
effort  will  be  made  to  return  unused  manuscripts. 

Length  of  Articles — Ordinarily  articles  should  not  ex- 
ceed 3,000  words  (approximately  five  printed  pages).  Under 
exceptional  circumstances  only  will  articles  of  over  4,000 
words  be  published. 

Manuscripts — Manuscripts  should  be  typewritten  and 
double  spaced,  and  the  original  typescript  plus  one  copy 
should  be  submitted. 

Illustrations — Ordinarily  publication  of  two  or  three  il- 
lustrations accompanying  an  article  will  be  paid  for  by 
The  Western  Journal  of  Medicine.  Any  number  beyond 
this  may  have  to  be  paid  for  by  the  author. 

References — References  should  conform  to  the  following 
order:  name  of  author,  title  of  article,  name  of  periodical, 
and  volume  with  inclusive  pages,  month  and  year — i.e.: 
Lee  GS:  The  heart  rhythm  following  therapy  with  digi- 
talis— In  theory  and  practice.  Arch  Int  Med  44:554-562, 
Dec  1942.  They  should  be  listed  in  the  order  in  which 
they  are  cited  in  the  text,  numbered  in  sequence  and 
punctuated  as  above. 

Reprints — Reprints  must  be  paid  for  by  the  author  at 
established  standard  rates. 
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Another  doctor  finds  his  HP-01 
invaluable  to  “time  the  rate  of 
administration  of  cardiotonic  and 
vasoactive  medications  given  to 
critical  patients  in  the  Emergency 
Department!’ 

John  F.  Davison,  M.D. 

Miami,  FL. 

Truly,  with  the  HP-01,  you  have 
a professional  instrument  capable  of 
meeting  a broad  spectrum  of  your 
professional  needs.  It  can  handle 
everything  from  basic  math  to 
calculating  metric  conversions. 

It  can  remind  you  of  an  important 
call  up  to  100  hours  in  the  future. 
And  then  tell  you  the  number  to  call. 

It  can  compute  how  much  interest 
your  money  will  earn  in  a 7-1/2% 
savings  account  versus  a 6%  tax- 
exempt  bond.  Or  convert  dollars  to 
Deutsche  marks— and  Deutsche 
marks  to  yen. 

In  short,  the  professional  applica- 
tions are  virtually  unlimited. 

AND  FOR  PLAY. 

The  HP-01  was  not  designed  for 
business  alone.  It’s  meant  to  be 
thoroughly  enjoyed. 

So  take  it  along  to  a road  rally  and 
clock  precise  time  splits  of  the 
front  runners.  Take  it  sailing  and  use 


“I  use  it  for  calculating  drug  dosages 
and  timing  cardiac  arrests  where 
elapsed  time  is  critical.  It’s  always 
with  me!’  Paul  Hickey,  M.D. 

Cambridge,  Mass. 

HP-01.  A PERSONAL 
INFORMATION  SYSTEM. 

Here  is  perhaps  the  first  wrist 
instrument  that  can  become  a profes- 
sional instrument.  The  remarkable 
HP-01. 

The  HP-01  alone  gives  you  the 
ability  to  interact  various  data:  time, 
date,  alarm/timer,  stopwatch, 
calculator  and  storage  memory. 

How  you  use  the  HP-01  is  limited 
only  by  your  needs.  And  your 
i magi  nation . The  longer  you  own  one, 
the  more  uses  and  applications 
you  can  expect  to  discover. 

USE  IT  FOR  WORK. 

It  is  not  surprising  that  many 
medical  professionals  have  found  a 
number  of  vital  applications  for 
their  HP-Ol’s: 

“I  use  it  to  calibrate  mv  pulmonary 
function  equipment  because  of  its 
accuracy  to  a hundredth  of  a second!’ 

Ernest  E.  Musgrave,  M.D.,  M.I.H 

Paintsville,  KY. 


Dept  663C,  1000  N E.  Circle  Blvd.  Corvallis,  OR  97330 


The  HP-01  is  now  available  in  gold-filled  case, 
stainless  steel,  or  polished  steel  with  matching 
bracelet  or  leather  straps  Priced  From  $650* 
‘Suggested  retail  price  excluding  applicable 
state  and  local  taxes  — Continental  U S.  A.,  Alaska 
& Hawaii.  616/65 


HEWLETT  JlDi  PACKARD 


it  to  plot  your 
course.  When  jogging, 
use  it  to  pace  yourself  and  clock 
your  time  for  a mile.  Or  use  it  to 
calculate  your  biorhythms  before 
today’s  tennis  match. 


IT’S  LIKE  NOTHING 
YOU’VE  EXPERIENCED. 

As  you  can  see,  the  possible 
applications  are  virtually  unlimited. 
That  is  why  you  should  experience 
this  remarkable  instrument  yourself. 
Visit  your  local  dealer  and  ask  for 
a demonstration.  (For  the  address, 
CALL  TOLL-FREE  800-648-4711.  IN 
NEVADA,  800-992-5710.)  Then 
you,  too,  may  well  agree  with  the 
words  of  one  of  your  colleagues, 

“It’s  a beautiful  instrument!’ 


A REMARKABLE  INSTRUMENT 
FOR  THE  MEDICAL 
PROFESSIONA 


Display  photographed  separately  to  simulate 
typical  appearance. 


BOOKS  RECEIVED 


Books  received  by  The  Western  Journal  of  Medicine  are 
acknowledged  in  this  column.  Selections  will  be  made  for  more 
extensive  review  in  the  interest  of  readers  as  space  permits. 


AID™ — The  Antibiotics  Indications  Device — Developed  by  Exerpta 
Medica  Services,  Inc.,  Editorial  Consultant  Committee  (Chairman:  Maxwell 
Finland,  MD,  Professor  of  Medicine,  Harvard  University).  Excerpta  Medica 
Services,  Inc.,  P.0.  Box  3085,  Princeton,  NJ  (08540),  1978.  32-page  book- 
let, plus  device  in  back-cover  pocket;  3 or  less,  $11.95  each;  4 to  10, 
$ 10.75  each;  11  to  25,  $10.25  each;  quantity  discount  prices  upon  request. 

BASIC  8,  CLINICAL  IMMUNOLOGY— Second  Edition— Edited  by  H.  Hugh 
Fudenberg,  MD,  Professor  and  Chairman,  Department  of  Basic  and  Clinical 
Immunology  and  Microbiology,  Medical  University  of  South  Carolina, 
Charleston;  Daniel  P Stites,  MD,  Associate  Professor  of  Laboratory 
Medicine  and  Medicine,  Director,  Immunology  Laboratory,  University  of 
California,  San  Francisco;  Joseph  L.  Caldwell,  MD,  Assistant  Professor 
of  Medicine,  University  of  California,  San  Francisco,  and  Veterans  Ad- 
ministration Hospital,  San  Francisco;  and  J.  Vivian  Wells,  MD,  i RACP, 
FRCPA,  Senior  Staff  Specialist  in  Clinical  Immunology,  Kolling  Institute 
of  Medical  Research,  Royal  North  Shore  Hospital,  Sydney.  Lange  Medical 
Publications,  Drawer  L,  Los  Altos,  CA  (94022),  1978.  758  pages,  $14.50. 

BETTER  HEALTH  THROUGH  NUTRITION— A Guide  for  Cancer  Patients 

— Harry  Drasin,  MD,  Oncology  Fellow,  Claire  Zellerbach  Saroni  Tumor 
Institute,  Mt.  Zion  Hospital  and  Medical  Center,  San  Francisco,  American 
Cancer  Society  Clinical  Fellow;  Ernest  Rosenbaum,  MD,  Associate  Chief 
of  Medicine,  Mt.  Zion  Hospital  and  Medical  Center;  Medical  Director,  San 
Francisco  Regional  Cancer  Foundation;  Carol  A.  Stitt,  RD,  Therapeutic 
Dietician,  Mt.  Zion  Hospital  and  Medical  Center;  and  Isadora  R.  Rosen- 
baum, Medical  Assistant,  San  Francisco.  Copies  are  available  from  The 
Gift  Shop,  Mt.  Zion  Hospital  and  Medical  Center,  P.O.  Box  7921,  San 
Francisco,  CA  (94120),  1978.  59  pages,  $2.00. 

CARDIAC  CATHETERIZATION  AND  ANGIOCARDIOGRAPHY— Third  Edi- 
tion— David  Verel,  MA,  MD,  FRCP,  Consultant  Cardiologist  to  Sheffield 
Area  Health  Authority  (Teaching);  Lecturer  in  Cardiology  in  the  University 
of  Sheffield;  Ronald  G.  Grainger,  MD,  FRCP,  DMRD,  FRCR,  FACR(Hon), 
Northern  General  Hospital,  Sheffield,  Consultant  Radiologist  to  Sheffield 
Area  Health  Authority  (Teaching),  Clinical  Teacher  in  Radiodiagnosis  in 
the  University  of  Sheffield,  Visiting  Professor,  Radiology  Dept.,  Stanford 
University,  Palo  Alto,  CA;  With  a chapter  on  echocardiography  by  D.  R. 
Naik,  MB,  ChB,  DMRD,  FRCR,  Consultant  Radiologist  to  Sheffield  Area 
Health  Authority  (Teaching),  Clinical  Teacher  in  Radiodiagnosis  in  the 
University  of  Sheffield;  Foreword  by  Sir  John  McMichael,  MD,  FRCP, 
FRS,  Sometime  Director,  Postgraduate  Medical  Federation,  London,  Some- 
time Professor  of  Medicine,  Royal  Postgraduate  Medical  School,  London. 
Churchill  Livingstone — Medical  Division,  Longman  Inc.,  19  West  44th  St., 
New  York  City  (10036),  1978.  239  pages,  $29.50. 

DAVIDSON'S  PRINCIPLES  AND  PRACTICE  OF  MEDICINE— A Textbook 
tor  Students  and  Doctors — Twelfth  Edition — Edited  by  John  Macleod,  MB, 
ChB.  FRCPEdin,  Head  of  University  Department  of  Medicine,  Western 
General  Hospital;  Consultant  Physician,  Western  General  Hospital,  Royal 
Edinburgh  Hospital  and  Clinic  for  Rheumatic  Diseases,  Royal  Infirmary, 
Edinburgh.  Churchill  Livingstone — Medical  Division,  Longman  Inc.,  19 
West  44th  St.,  New  York  City  (10036),  1977.  978  pages,  $16.00  (softbound). 

ENERGETICS — Clarence  M.  Agress,  MD.  Grosset  & Dunlap,  Publishers, 
51  Madison  Ave.,  New  York,  NY  (10010),  1978.  166  pages,  $10.00,  $11.50 
in  Canada. 

EVANS'  HISTOLOGICAL  APPEARANCES  OF  TUMORS— Third  Edition: 
Volumes  I and  II — David  J.  B.  Ashley,  TD,  MD,  FRCPath,  Consultant 
Pathologist,  Morriston  Hospital,  Swansea;  Visiting  Professor  of  Pathology, 
University  of  Chicago;  Visiting  Scholar,  State  University  of  New  York, 
Downstate  Medical  Center;  Formerly  Research  Fellow,  Armed  Forces 
Institute  of  Pathology,  Washington,  DC;  Senior  Registrar  in  Pathology, 
David  Lewis  Northern  Hospital,  Liverpool.  Churchill  Livingstone— Medical 
Division,  Longman  Inc.,  19  West  44th  St.,  New  York  City  (10036),  1978. 
858  pages,  in  2 volumes,  $85.00. 

HEALTH  CARE  CAPITAL:  COMPETITION  AND  CONTROL— Proceedings 
of  Capital  Investment  Conference  Sponsored  by  the  University  of  Pitts- 
burgh Graduate  School  of  Public  Health  and  Supported  under  Federal 
Contract  No  HRA  230-75-0208  Editors:  Gordon  K.  MacLeod,  Professor 
and  Chairman,  Dept,  of  Health  Services  Administration,  Graduate  School 
of  Public  Health,  University  of  Pittsburgh;  and  Mark  Perlman,  The  Uni- 
versity Professor  of  Economics,  University  of  Pittsburgh.  Ballinger  Pub- 
lishing Company,  17  Dunster  Street,  Cambridge,  MA  (02138),  1978.  411 
pages,  $22.50. 

THE  HOSPICE  MOVEMENT — A Better  Way  ol  Caring  for  the  Dying — 

Sandol  Stoddard,  Stein  and  Day  Publishers,  Scarborough  House,  Briar- 
cliff  Manor,  NY  (10510),  1978.  266  pages,  $8.95. 

THE  MALPRACTITI ONERS — John  Guinther.  Anchor  Press/Doubleday  & 
Company,  Inc.,  245  Park  Avenue,  New  York  City  (10017),  1978,  347  pages, 
$10.00. 

POVERTY  AND  HEALTH — Economic  Causes  and  Consequences  of 
Health  Problems — Harold  S Luft,  PhD,  Assistant  Professor  of  Health 
Economics  in  the  Health  Services  Research  Program,  Stanford  University 
School  of  Medicine,  Stanford,  California.  Ballinger  Publishing  Company, 
17  Dunster  Street,  Harvard  Square,  Cambridge,  MA  (02138),  1978.  263 
pages,  $16.50. 


Brief  Summary  of  Prescribing  Information 
Combined  TEGOPEN*  fcloxacillin  sodium  I 
Capsules  and  Oral  Solution 

For  complete  information,  consul!  Official  Package 
Circular.  ( 1 2 1 TEGOPEN  9/ 1 1 /75 

Indications:  Although  the  principal  indication  for  cloxa- 
cillin  sodium  is  in  the  treatment  of  infections  due  to 
penicillinase-producing  staphylococci,  it  may  be  used  to 
initiate  therapy  in  such  patients  in  whom  a staphylococcal 
infection  is  suspected  (See  Important  Note  below.i 

Bactenologic  studies  to  determine  the  causative  organ- 
isms and  their  sensitivity  to  cloxaciliin  sodium  should  be 
performed 

Important  Note:  When  it  is  judged  necessary  that  treat- 
ment be  initiated  before  definitive  culture  and  sensitivity 
results  are  known,  the  choice  of  cloxaciliin  sodium  should 
take  into  consideration  the  fact  that  it  has  been  shown  to 
be  effective  only  in  the  treatment  of  infections  caused  by 
pneumococci.  Group  A beta-hemolytic  streptococci,  and 
penicillin  G-resistant  and  penicillin  G-sensitive  staphy- 
lococci. If  the  bacteriology  report  later  indicates  the 
infection  is  due  to  an  organism  other  than  a penicillin 
G-resistant  staphylococcus  sensitive  to  cloxaciliin  sodium, 
the  physician  is  advised  to  continue  therapy  with  a drug 
other  than  cloxaciliin  sodium  or  any  other  penicillinase- 
resistant  semi-synthetic  penicillin. 

Recent  studies  have  reported  that  the  percentage  of 
staphylococcal  isolates  resistant  to  penicillin  G outside 
the  hospital  is  increasing,  approximating  the  high  per- 
centage of  resistant  staphylococcal  isolates  found  in  the 
hospital.  For  this  reason,  it  is  recommended  that  a peni- 
cillinase-resistant penicillin  be  used  as  initial  therapy  for 
any  suspected  staphylococcal  infection  until  culture  and 
sensitivity  results  are  known. 

Cloxaciliin  sodium  is  a compound  that  acts  through  a 
mechanism  similar  to  that  of  methicillin  against  penicillin 
G-resistant  staphylococci.  Strains  of  staphylococci  resis- 
tant to  methicillin  have  existed  in  nature  and  it  is  known 
that  the  number  of  these  strains  reported  has  been  increas- 
ing. Such  strains  of  staphylococci  have  been  capable  of 
producing  serious  disease,  in  some  instances  resulting  in 
fatality.  Because  of  this,  there  is  concern  that  widespread 
use  of  the  penicillinase-resistant  penicillins  may  result  in 
the  appearance  of  an  increasing  number  of  staphylococcal 
strains  which  are  resistant  to  these  penicillins. 

Methicillin-resistant  strains  are  almost  always  resistant 
to  all  other  penicillinase-resistant  penicillins  (cross- 
resistance with  cephalosporin  derivatives  also  occurs 
frequently).  Resistance  to  any  penicillinase-resistant  peni- 
cillin should  be  interpreted  as  evidence  of  clinical  resis- 
tance to  all,  in  spite  of  the  fact  that  minor  variations  in 
in  vitro  sensitivity  may  be  encountered  when  more  than 
one  penicillinase-resistant  penicillin  is  tested  against  the 
same  strain  of  staphylococcus. 

Contraindications:  A history  of  a previous  hypersensi- 
tivity reaction  toany  of  the  penicillins  is  a contraindication. 
Warning:  Serious  and  occasionally  fatal  hypersensitivity 
(anaphylactoid)  reactions  have  been  reported  in  patients 
on  penicillin  therapy.  Although  anaphylaxis  is  more  fre- 
quent following  parenteral  therapy  it  has  occurred  in 
patients  on  oral  penicillins.  These  reactions  are  more  apt 
to  occur  in  individuals  with  a history  of  sensitivity  to 
multiple  allergens. 

There  have  been  well  documented  reports  of  individuals 
with  a history  of  penicillin  hypersensitivity  reactions  who 
have  experienced  severe  hypersensitivity  reactions  when 
treated  with  a cephalosporin.  Before  therapy  with  a peni- 
cillin, careful  inquiry  should  be  made  concerning  previous 
hypersensitivity  reactions  to  penicillins,  cephalosporins, 
and  other  allergens.  If  an  allergic  reaction  occurs,  the  drug 
should  be  discontinued  and  the  patient  treated  with  the 
usual  agents,  e.g.,  pressor  amines,  antihistamines,  and 
corticosteroids. 

Safety  for  use  in  pregnancy  has  not  been  established. 
Precautions:  The  possibility  of  the  occurrence  of  super- 
infections with  mycotic  organisms  or  other  pathogens 
should  be  kept  in  mind  when  using  this  compound,  as  with 
other  antibiotics.  If  superinfection  occurs  during  therapy, 
appropriate  measures  should  be  taken. 

As  with  any  potent  drug,  periodic  assessment  of  organ 
system  function,  including  renal,  hepatic,  and  hemato- 
poietic, should  be  made  during  long-term  therapy. 
Adverse  Reactions:  Gastrointestinal  disturbances,  such 
as  nausea,  epigastric  discomfort,  flatulence,  and  loose 
stools,  have  been  noted  by  some  patients.  Mildly  elevated 
SGOT  levels  (less  than  100  units)  have  been  reported  in  a 
few  patients  for  whom  pretherapeutic  determinations  were 
not  made.  Skin  rashes  and  allergic  symptoms,  including 
wheezing  and  sneezing,  have  occasionally  been  encoun- 
tered. Eosmophilia,  with  or  without  overt  allergic  mani- 
festations, has  been  noted  in  some  patients  during  therapy. 
Usual  Dosage:  Adults:  250  mg.  q.6h. 

Children:  50  mg. /Kg.  /day  in  equally  divided  doses  q.6h. 
Children  weighing  more  than  20  Kg.  should  be  given  the 
adult  dose.  Administer  on  empty  stomach  for  maximum 
absorption. 

NB  : INFECTIONS  CAUSED  BY  GROUP  A BETA- 
HEMOLYTIC  STREPTOCOCCI  SHOULD  BE 
TREATED  FOR  AT  LEAST  10  DAYS  TO  HELP  PRE- 
VENT THE  OCCURRENCE  OF  ACUTE  RHEUMATIC 
FEVER  OR  ACUTE  GLOMERULONEPHRITIS. 
Supplied:  Capsules— 250  mg.  in  bottles  of  100.  500  mg.  in 
bottles  of  100.  Oral  Solution  — 125  mg. /5  ml.  in  100  ml.  and 
200  ml.  bottles. 


BRISTOL  LABORATORIES 
Division  of  Bristol-Myers  Company 
Syracuse,  New  York  13201 
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WHEN  YOU  CAN’T  RULE  OUT  STAPH,  CONSIDER 


TEGOPEN 

(ctoxacillill  sodium) 

“THE  PENICILLIN  OF  TODAY” 


■ Effective  against  nonpenicillinase-producing  staphylococci, 
beta-hemolytic  streptococci,  and  pneumococci.t 

fNOTE:  The  choice  of  Tegopen  should  take  into  consideration  the  fact  that  it  has  been  shown  to  be  effective  only  in  the  treatment 
of  infections  caused  by  pneumococci.  Group  A beta-hemolytic  streptococci,  and  penicillin  G-resistant  and  penicillin  G-sensitive 
staphylococci.  If  the  bacteriology  report  later  indicates  that  the  infection  is  due  to  an  organism  other  than  a penicillin  G-resistant 
staphylococcus  sensitive  to  cloxacillin  sodium,  the  physician  is  advised  to  continue  therapy  with  a drug  other  than  cloxacillin  sodium 
or  any  other  penicillinase-resistant  semisynthetic  penicillin.  The  clinical  significance  of  in  vitro  data  is  unknown. 

■ 10  times  more  active  against  strep  than  staph. 

■ Well  absorbed  from  the  G.I.  tract.^ 

^Maximum  absorption  occurs  when  Tegopen  is  taken  on  an  empty  stomach,  preferably  1-2  hrs.  before  meals. 


Please  see  brief  summary 
for  prescribing  information. 


Personally, 
Steve  could 
never  speak  up 
for  milk. 


In  TV  commercials,  you’ll 
often  see  people  speaking  up 
for  milk.  Steve  Allen  and  his 
wife  Jayne  Meadows  are  also 
seen  on  TV  telling  viewers 
about  Mocha  Mix...  100% 
milk  free! 

Matter  of  fact,  this  non-dairy 
creamer  would  have  been 
found  in  their  home  way  before  they  ever  filmed 
the  Mocha  Mix  series  of  commercials.  Steve  is 
allergic  to  milk  products.  Yet,  he  likes  the  splash  of 
luxury  and  fresh  taste  in  his  coffee,  on  cereal,  fruit 
and  dessert,  even  in  cooking.  For  the  Allen  house- 
hold, Mocha  Mix  is  the  perfect  answer. 

It  could  well  be  the  answer  for  many  people  who 


rely  on  you  for  their  dietary 
needs,  those  with  an  allergy 
similar  to  Steve’s,  or  a lactose 
intolerance.  And,  for  many 
who  must  maintain  a fat- 
restricted  diet  you  should 
know  that  Mocha  Mix  is  one 
non-dairy  creamer  that  con- 
tains no  coconut  oil,  giving  it 
the  highest  ratio  of  unsaturated  to  saturated  fat  of 
any  creamer.  It  easily  exceeds  the  accepted  stand- 
ard 2:1  ratio.  It’s  100%  cholesterol  free,  too.  No 
wonder  Mocha  Mix  is  not  just  another  non-dairy 
creamer,  but  the  one  you  can  rely  on  most 
for  your  patients  who  can’t  speak  for  milk, 
either. 


NUTRITION  INFORMATION 


mocha, 
mix. 

NON-DAIRY 

creamer 


Portion  Size  1 Fluid  Ounce 
(2  Tbs.) 

Servings  Per  Container ....  16 
Calories 40 


Protein 

. 0 grams 

Carbohydrate 

. 3 grams 

Fat 

. 3 grams 

Percent  of  Calories 

from  Fat 

. . . 73% 

Polyunsaturated  Fat . 

. 1 gram 

Saturated  Fat 

. 0 grams 

Cholesterol  (A) 

0 mg 

(0  mg/lOOg) 


iea.oz.( 


In  addition  to  the  pint  and  quart  size  found  in  the  dairy 
case  of  most  grocery  stores,  Mocha  Mix  is  available  in 
4 ounce  and  V2  oz.  portion  packs  for  hospitals  and 
institutions. 

Interested?  Send  us  a note  and  we  will  send  you  a supply 
of  coupons  your  patients  can  redeem  at  their  grocers. 
Hospital  service  may  also  be  supplied  upon  request. 

Mail  to:  Mocha  Mix  Dept.  Presto  Food  Products,  Inc. 

P.O.  Box  No.  21908,  Los  Angeles,  Calif.  90021 

Percentage  of  U S Recommended  Daily  Allowance  (U  S RDA) ' 
‘Contains  less  than  2%  of  the  U S.  RDA  of  Protein.  Vitamin  A. 

Vitamin  C.  Thiamine.  Riboflavin,  Niacin,  Calcium.  Iron 
AInformation  on  fat  and  cholesterol  content  is  provided  for  individuals 
who.  on  the  advice  of  a physician,  are  modifying  their  total  dietary  intake 
of  fat  and  cholesterol 

mocha,  mix 

. . . the  non-dairy  creamer  that’s  lowest  in  saturated  fat. 


)yazide 


® 


psule  contains  50  mg.  of  Dyrenium"  (brand  of 
ene)  and  25  mg  of  hydrochlorothiazide. 


lakes  Sense  in 
ypertension 


Before  prescribing,  see  complete  prescribing  informa- 
tion in  SK&F  Co.  literature  or  PD R.  A brief  summary 
follows: 


Warning 

This  drug  is  not  indicated  for  initial  therapy  of  edema 
or  hypertension  Edema  or  hypertension  requires 
therapy  titrated  to  the  individual  If  this  combination 
represents  the  dosage  so  determined,  its  use  may 
be  more  convenient  in  patient  management.  Treat- 
ment of  hypertension  and  edema  is  not  static,  but 
must  be  reevaluated  as  conditions  in  each  patient 
warrant 


Contraindications:  Further  use  in  anuria,  progressive 
renal  or  hepatic  dysfunction,  hyperkalemia.  Pre-existing 
elevated  serum  potassium  Hypersensitivity  to  either 
component  or  other  sulfonamide-derived  drugs. 
Warnings:  Do  not  use  potassium  supplements,  dietary 
or  otherwise,  unless  hypokalemia  develops  or  dietary 
intake  of  potassium  is  markedly  impaired.  If  supple- 
mentary potassium  is  needed,  potassium  tablets  should 
not  be  used.  Hyperkalemia  can  occur,  and  has  been 
associated  with  cardiac  irregularities.  It  is  more  likely  in 
the  severely  ill,  with  urine  volume  lessthan  one  liter/day, 
the  elderly  and  diabetics  with  suspected  or  confirmed 
renal  insufficiency  Periodically,  serum  K+  levels  should 
be  determined.  If  hyperkalemia  develops,  substitute  a 
thiazide  alone,  restrict  K+  intake  Associated  widened 
QRS  complex  or  arrhythmia  requires  prompt  additional 
therapy.  Thiazides  cross  the  placental  barrier  and  appear 
in  cord  blood  Use  in  pregnancy  requires  weighing 
anticipated  benefits  against  possible  hazards,  including 
fetal  or  neonatal  jaundice,  thrombocytopenia,  other 
adverse  reactions  seen  in  adults  Thiazides  appear  and 
triamterene  may  appear  in  breast  milk  If  their  use  is 
essential,  the  patient  should  stop  nursing  Adequate 
information  on  use  in  children  is  not  available 


Precautions:  Do  periodic  serum  electrolyte  determina- 
tions (particularly  important  in  patients  vomiting  exces- 
sively or  receiving  parenteral  fluids).  Periodic  BUN  and 
serum  creatinine  determinations  should  be  made, 
especially  in  the  elderly,  diabetics  or  those  with  sus- 
pected or  confirmed  renal  insufficiency.  Watch  for  signs 
of  impending  coma  in  severe  liver  disease.  If  spiro- 
nolactone is  used  concomitantly,  determine  serum  K + 
frequently;  both  can  cause  K+  retention  and  elevated 
serum  K+  Two  deaths  have  been  reported  with  such 
concomitant  therapy  (in  one,  recommended  dosage  was 
exceeded,  in  the  other  serum  electrolytes  were  not 
properly  monitored).  Observe  regularly  for  possible 
blood  dyscrasias,  liver  damage,  other  idiosyncratic 
reactions  Blood  dyscrasias  have  been  reported  in 
patients  receiving  triamterene,  and  leukopenia,  throm- 
bocytopenia, agranulocytosis,  and  aplastic  anemia  have 
been  reported  with  thiazides.  Triamterene  is  a weak  folic 
acid  antagonist.  Do  periodic  blood  studies  in  cirrhotics 
with  splenomegaly  Antihypertensive  effect  may  be 
enhanced  in  post-sympathectomy  patients.  Use  cau- 
tiously in  surgical  patients.  The  following  may  occur: 
transient  elevated  BUN  or  creatinine  or  both,  hyper- 
glycemia and  glycosuria  (diabetic  insulin  requirements 
may  be  altered),  hyperuricemia  and  gout,  digitalis 
intoxication  (in  hypokalemia),  decreasing  alkali  reserve 
with  possible  metabolic  acidosis.  Dyazide’  interferes 
with  fluorescent  measurement  of  quinidine. 

Adverse  Reactions:  Muscle  cramps,  weakness,  dizzi- 
ness, headache,  dry  mouth;  anaphylaxis,  rash,  urticaria, 
photosensitivity,  purpura,  other  dermatological  condi- 
tions, nausea  and  vomiting,  diarrhea,  constipation,  other 
gastrointestinal  disturbances.  Necrotizing  vasculitis, 
paresthesias,  icterus,  pancreatitis,  xanthopsia  and.  rarely, 
allergic  pneumonitis  have  occurred  with  thiazides  alone 
Supplied:  Bottles  of  100  and  1000  capsules;  Single  Unit 
Packages  of  100  (intended  for  institutional  use  only) 


SK &F  CO. 

a SmithKIine  company 

Carolina,  P R 00630 


Gvn  cmEi 

GYNECOLOGY  CONTINUING  MEOICAL  EDUCATION 

Saturday  Seminars  in 
Obstetrics  and  Gynecology 
LAS  VEGAS,  NEVADA 

SEPTEMBER  30,  1978 

THOMAS  LEBHERZ,  MD  UCLA  ‘Diagnosis  and  Treatment  ot 
Pelvic  Pain:  Endometriosis,  Pelvic  Inflammatory  Disease  and 
Psychogenic  Disorders” 

OCTOBER  14,  1978 

DANIEL  MISHELL,  MD,  USC — “Update  of  Methods  of  Contracep- 
tion” 

GERALD  BERNSTEIN.  MD,  USC— “Treatment  of  Vaginitis” 
OCTOBER  28,  1978 

LARRY  COUSINS,  MD,  UCSD — "Update  of  Pregnancy-Induced  Hy- 
pertension" and  “Premature  Labor:  Causes,  Prevention,  and 
Treatment” 

NOVEMBER  25,  1978 

BARRY  SCHIFRIN,  MD,  USC — “Prenatal  Diagnosis  of  Genetic  Dis- 
ease” and  "Road  to  Scotland”  (High  and  Low  Risk  Pregnancies) 
DECEMBER  2,  1978 

ROBERT  GREENBLATT,  MD,  Medical  College  of  Georgia — “Estro- 
gens and  Endometrial  Carcinoma” 

DECEMBER  16,  1978 

JACK  ROBERTSON,  MD,  USC — “Urological  Problems  of  Women” 
JANUARY  6,  1979 

YOSEF  PILCH,  MD,  UCSD — “Diagnosis  and  Treatment  of  Carcinoma 
of  the  Breast" 

GUERDON  GREENWAY,  MD,  UCSD— “Mammography  and  Thermog- 
raphy” 

FEBRUARY  3,  1979 

ROBERT  RESNICK,  MD,  UCSD — “Management  of  Intrauterine  Growth 
Retardation”  and  “Management  of  Post-Datism”  and  “Current 
Role  of  Antepartum  Biochemical  Testing” 

MARCH  17,  1979 

VAL  DAVAJAN,  MD,  USC — "Pathophysiology  of  Anovulation"  and 
“Normal  and  Abnormal  Prolactin  Metabolism” 

ALADDIN  HOTEL 

3667  Las  Vegas  Blvd.  South  • Las  Vegas,  Nevada 

Saturday  Mornings — 9 AM  - 12  Noon  • ADMISSION:  $40  Per  Session 

For  details  write  to: 

Harrison  H.  Sheld,  MD,  Director,  GYN-CME  FUND 
3201  Maryland  Parkway  • Las  Vegas,  NV  89109 
Phone:  (702)  732-2599 

Approved  for  3 hours  Category  I AMA  credit  and  approved  for  3 
hours  prescribed  credit  by  the  American 
Academy  of  Family  Physicians 

THE  WESTERN 
Journal  of  Medicine 

Since  1902  • Formerly  California  Medicine 


CLASSIFIED  RATES 

$2.50  PER  LINE 

(Average  six  words  per  line) 

FIVE  LINE  MINIMUM 

BOX  NUMBERS  $1.50  EXTRA 

• • • 

DISPLAY  CLASSIFIED 

$25  PER  COLUMN  INCH 

Three  column  page  rate  available  on  request 
COLUMN  WIDTH 

1 column  2 Vs"  • 2 columns  4V2"  • 3 columns  7" 
(Classified  Advertising  is  payable  in  advance) 

DEADLINE 

1st  of  Month  before  publication  date 

731  MARKET  STREET 
SAN  FRANCISCO,  CA  94103 
TEL.  (415)  777-2000 


Tablets 

Percodan  © 

DESCRIPTION  Each  yellow,  scored  tablet  contains 
4 50  mg.  oxycodone  HCI  (WARNING  May  be  habit 
forming).  0.38  mg.  oxycodone  terephthalate  (WARN- 
ING: May  be  habit  forming],  224  mg.  aspirin.  160  mg. 
phenacetm,  and  32  mg  caffeine 
INDICATIONS  For  the  relief  of  moderate  to  moderately 
severe  pain. 

CONTRAINDICATIONS  Hypersensitivity  to  oxyco- 
done, aspirin,  phenacetm  or  caffeine. 

WARNINGS  Drug  Dependence  Oxycodone  can  pro- 
duce drug  dependence  of  the  morphine  type  and. 
therefore,  has  the  potential  for  being  abused  Psychic 
dependence,  physical  dependence  and  tolerance  may 
develop  upon  repeated  administration  of 
PERCODAN  ■ , and  it  should  be  prescribed  and  admin- 
istered with  the  same  degree  of  caution  appropriate  to 
the  use  of  other  oral  narcotic-containing  medications 
Like  other  narcotic-containing  medications. 
PERCODAN  • is  subject  to  the  Federal  Controlled  Sub- 
stances Act. 

Usage  in  ambulatory  patients  Oxycodone  may 
impair  the  mental  and/or  physical  abilities  required  for 
the  performance  of  potentially  hazardous  tasks  such 
as  driving  a car  or  operating  machinery.  The  patient 
using  PERCODAN 5 should  be  cautioned  accordingly. 
Interaction  with  other  central  nervous  system 
depressants  Patients  receiving  other  narcotic  anal- 
gesics, general  anesthetics,  phenothiazines.  other 
tranquilizers,  sedative-hypnotics  or  other  CNS  depres- 
sants (including  alcohol)  concomitantly  with 
PERCODAN"  may  exhibit  an  additive  CNS  depres- 
sion When  such  combined  therapy  is  contemplated, 
the  dose  of  one  or  both  agents  should  be  reduced 
Usage  in  pregnancy  Safe  use  in  pregnancy  has  not 
been  established  relative  to  possible  adverse  effects 
on  fetal  development.  Therefore,  PERCODAN  1 should 
not  be  used  in  pregnant  women  unless,  in  the  judg- 
ment of  the  physician,  the  potential  benefits  outweigh 
the  possible  hazards. 

Usage  in  children  PERCODAN"  should  not  be 
administered  to  children. 

Salicylates  should  be  used  with  caution  in  the  pre- 
sence of  peptic  ulcer  or  coagulation  abnormalities. 
PRECAUTIONS  Head  injury  and  increased  intra- 
cranial pressure  The  respiratory  depressant  effects  of 
narcotics  and  their  capacity  to  elevate  cerebrospinal 
fluid  pressure  may  be  markedly  exaggerated  in  the 
presence  of  head  injury,  other  intracranial  lesions  or  a 
pre-existing  increase  in  intracranial  pressure.  Further- 
more, narcotics  produce  adverse  reactions  which  may 
obscure  the  clinical  course  of  patients  with  head 
injuries 

Acute  abdominal  conditions  The  administration  of 
PERCODAN"  or  other  narcotics  may  obscure  the 
diagnosis  or  clinical  course  in  patients  with  acute  ab- 
dominal conditions 

Special  risk  patients  PERCODAN " should  be  given 
with  caution  to  certain  patients  such  as  the  elderly  or 
debilitated,  and  those  with  severe  impairment  of  hepat- 
ic or  renal  function,  hypothyroidism,  Addison  s disease, 
and  prostatic  hypertrophy  or  urethral  stricture 
Phenacetin  has  been  reported  to  damage  the  kidneys 
when  taken  in  excessive  amounts  for  a long  time. 
ADVERSE  REACTIONS  The  most  frequently 
observed  adverse  reactions  include  light-headedness, 
dizziness,  sedation,  nausea  and  vomiting.  These 
effects  seem  to  be  more  prominent  in  ambulatory  than 
in  nonambulatory  patients,  and  some  of  these  adverse 
reactions  may  be  alleviated  if  the  patient  lies  down. 
Other  adverse  reactions  include  euphoria,  dysphoria, 
constipation  and  pruritus. 

DOSAGE  AND  ADMINISTRATION  Dosage  should  be 
adjusted  according  to  the  severity  of  the  pain  and  the 
response  of  the  patient  The  usual  adult  dose  is  one 
tablet  every  6 hours  as  needed  for  pain 
DRUG  INTERACTIONS  The  CNS  depressant  effects 
of  PERCODAN " may  be  additive  with  that  of  other 
CNS  depressants.  See  WARNINGS. 

DEA  Order  Form  Required. 


£ndo  Inc. 

Manati,  Puerto  Rico  00701 
Subsidiary  of  Endo  Laboratories,  Inc. 
Subsidiary  of  the  DuPont  Company 


CONSIDERATIONS  FOR 
ORAL  NARCOTIC  ANALGESIC  USE: 


1.  Determine  need 


What  is  causing  pain?  How  is  it  perceived  by 
you  and  your  patient? 


2.  Prescribe  a rapid- 
acting agent 


Select  a readily-absorbed  oral  agent  that 
usually  acts  within  15  to  30  minutes. 


3.  Minimize 
potential  risk 


Prescribe  in  limited  quantities  for  selected 
patients. 

Schedule  II  classification  means  no  refills,  no 
telephone  Rx.  Patients  with  persistent  pain 
must  return  for  your  evaluation  of  analgesic 
needs. 


4.  Provide  adequate 
analgesia  with 
minimum  doses 


Consider  PERCODAN®  because  patients 
rarely  ask  for  increased  dosage. 
PERCODAN®  relief  can  last  up  to  six  hours- 
until  time  for  next  tablet. 


PERCODAN®  is  a registered  trademark  of  Endo  Inc. 


Please  see  facing  page  for  Brief  Summary  of  prescribing  information. 


Effective  relief  of  moderate 
to  moderately  severe  pain 

Tablets 


each  yellow,  scored  tablet  contains:  4 50  mg  oxycodone  HCI 
(WARNING:  may  be  habit  forming),  0 38  mg  oxycodone  terephthalate 
(WARNING:  may  be  habit  forming).  224  mg  aspirin.  160  mg 
phenacetin,  32  mg  caffeine 


® 


PROFESSIONALS 

PROTECTING 

PROFESSIONALS 


Physicians  and  Surgeons  Insurance  Exchange,  founded  on  the  phi- 
losophy of  Professionals  Protecting  Professionals,  takes  this  oppor- 
tunity to  introduce  the  growing  team  of  brokers. 

The  Exchange’s  statewide  broker  network  is  completely  in  tune  with 
the  unique  professional  liability  requirements  of  California’s  medical 
community. 

Ask  one  of  these  seasoned  professionals  to  show  you  a Physicians  and 
Surgeons  protection  program,  custom  tailored  to  your  needs. 

Call  for  further  information  today  . . . there’s  no  obligation. 


PHYSICIANS  & SURGEONS  INSURANCE  EXCHANGE  OF  CALIFORNIA 

221  East  Walnut  Street,  Suite  216 
Pasadena,  California  91101  (213)  795-0434 


The  above  message  Is  not  an  offer  to  sell  Insurance  or  Contribution  Certificates  Such  an  offer  Is  only  made  by  means  of  the  information  Brochure  for  Prospective  Policy 
holders  which  Is  available  from  Physicians  and  Surgeons  insurance  Exchange  900  wilshlre  Boulevard  Suite  612  Los  Angeles  California  OOOI7 
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Time  is  the  test  of  all  things 


BRIEF  SUMMARY 

Indications:  Oral  potassium  therapy  for  the  prevention  and  treatment  of 
hypokalemia  which  may  occur  secondary  to  diuretic  or  corticosteroid 
administration.  May  be  used  in  the  treatment  of  cardiac  arrhythmias  due 
to  digitalis  intoxication. 

Contraindications:  Severe  renal  impairment  with  oliguria  or  azotemia, 
untreated  Addison’s  disease,  adynamia  episodica  hereditaria,  acute 
dehydration,  heat  cramps  and  hyperkalemia  from  any  cause. 
Precautions:  Potassium  intoxication  by  oral  administration 
rarely  occurs  in  patients  with  normal  kidney  function,  however, 
potassium  supplements  must  be  administered  with  caution, 
since  the  amount  of  the  deficiency  or  daily  dosage  is  not 
accurately  known.  Frequent  checks  of  the  clinical  status  of 
the  patient,  and  periodic  ECG  and/or  serum  potassium 
levels  should  be  made.  High  serum  concentrations  of 
potassium  ion  may  cause  death  through  cardiac 
depression,  arrhythmias  or  arrest.  This  drug  should 
be  used  with  caution  in  the  presence  of  cardiac 
disease. 

In  hypokalemic  states,  especially  in  pa- 
tients on  a low-salt  diet,  hypochloremic 
alkalosis  is  a possibility  that  may  require 
chloride  as  well  as  potassium 
supplementation. 

Adverse  Reactions:  Nausea,  vomiting, 
diarrhea,  and  abdominal  discomfort 
have  been  reported.  The  most  se- 
vere adverse  effect  is  hyper- 
kalemia. 

Overdosage:  Potassium  intoxica- 
tion may  result  from  overdosage 
of  potassium  or  from  therapeutic 
dosage  in  conditions  stated  under 
“Contraindications”.  Hyperkale- 
mia. when  detected,  must  be 
treated  immediately  because  le- 
thal levels  can  be  reached  in  a few 
hours 


Kaon  Elixir 

potassium  qluconate) 

20  mEq  per  15  ml 


WARREN-TEED 

LABORATORIES,  INC. 

DIVISION  OF  AORIA  LABORATORIES  INC. 

COLUMBUS,  OHIO  43215 


Classified 

Advertisements 

The  rate  for  each  insertion  is  $2.50  per 
line  (average  six  words  per  line)  with 
five  line  minimum. 

Box  number  charge:  $1.50  each  month. 

Classified  display  rates  $25.00  per  inch. 

Copy  for  classified  advertisements  should  be 
received  not  later  than  the  fifth  of  the  month 
preceding  issue.  • Classified  advertisers  using 
Box  Numbers  forbid  the  disclosure  of  their 
identity.  Your  Inquiries  In  writing  will  be  for- 
warded to  Box  Number  advertisers.  The  right  Is 
reserved  to  reject  or  modify  all  classified  ad- 
vertising copy  in  conformity  with  the  rules  of 
the  Advertising  Committee. 

CLASSIFIED  ADVERTISEMENTS  ARE  PAYABLE 
IN  ADVANCE 


PHYSICIANS  WANTED 


ORTHOPAEDIC  SURGEON:  Associate  needed  in 
Lake  County,  the  sportsman’s  paradise,  in  new 
fully-equipped  office  adjacent  to  new  hospital, 
w/oppor.  for  veterinary  research  in  dogs  and 
race  horses.  Contact:  J.  P.  Jones,  Jr.,  MD,  Box 
658,  Lower  Lake,  CA  95457,  (707)  994-6961. 


INTERNIST  and  INTERNIST/CARDIOLOGIST— 

Board  Certified  or  eligible,  for  active  Medical 
Service,  GM  & S VA  Hospital  in  S.F.  Bay  Area. 
CME  encouraged.  30  days  annual  leave,  sick 
leave.  9 paid  holidays,  inexpensive  Health  and 
Life  Insurance  coverage  available.  Salary  de- 
pendent upon  experience  and  qualifications. 
Write  or  call:  John  F.  Kane,  MD,  Chief  of  Staff, 
VA  Hospital,  Livermore,  CA  94550;  Phone:  (415) 
447-2560,  Ext.  204. 


FP  OR  GENERAL  INTERNIST  wanted  to  complete 
staff  of  branch  clinic  in  rapidly  growing  North- 
west Tucson.  Main  clinic  is  long-established  30- 
man  multispecialty  group.  Salary  guarantee,  early 
partnership.  Address  inquiry  and/or  CV  to 
Robert  B.  Leff,  MD,  The  Tucson  Clinic,  P.O.  Box 
26926,  Tucson,  AZ  85726. 


SAN  FRANCISCO  BAY  AREA— Family  Practice, 
General  Practice,  Internal  Medicine  Physicians: 

Unique  opportunity  to  affiliate  with  newly  formed 
quality  oriented  medical  group  practice  adjacent 
to  204-bed  nonprofit  accredited  acute  care  hos- 
pital. Modern  4-story  group  practice  facility 
under  construction.  Salary  guarantee  plus  paid 
vacation  and  professional  education  leave.  No 
capital  investment  requirements.  Malpractice 
insurance  provided.  Inquire:  Administration,  Oak 
Hill  Medical  Group,  431-30th  St.,  Oakland,  CA 
94609.  Telephone  (415)  451-4900,  ext.  304. 


PHYSICIANS  WANTED 


INTERNIST:  Associate  needed  in  Lake  County, 
the  sportsman's  paradise,  in  a new  fully- 
equipped  office  adjacent  to  new  hospital.  Con- 
tact: J.  P.  Jones,  Jr,  MD,  Box  658,  Lower  Lake, 
CA  95457,  (707)  994-6961. 


THE  UNIVERSITY  OF  IOWA  COLLEGE  OF  MEDI- 
CINE, DEPARTMENT  OF  FAMILY  PRACTICE  has 

the  following  faculty  positions  open:  (1)  Physi- 
cian Coordinator  for  Iowa's  State  Wide  Affiliated 
Family  Practice  Residency  Programs.  Tasks  will 
include:  maintaining  continuous  liaison  with  Pro- 
gram Directors;  responding  to  their  needs  in  the 
area  of  educational  tools;  facilitating  the  ex- 
change of  information,  faculty,  residents,  etc. 
among  programs;  and  development  of  a method- 
ology for  regular  program  review.  Eligibility  for 
certification  by  the  American  Board  of  Family 
Practice  is  required.  (2)  Family  Physician  Edu- 
cator to  educate  Family  Practice  Residents  and 
medical  students  family  medicine.  Eligibility  for 
certification  by  the  American  Board  of  Family 
Practice  is  required.  (3)  Director  of  the  Williams- 
burg Family  Practice  Office.  Tasks  will  include: 
the  coordination  of  residents  and  medical  stu- 
dents' educational  experience  in  a model  office, 
and  management  of  the  model  office.  Eligibility 
for  certification  by  the  American  Board  of  Family 
Practice  is  required.  Direct  inquiries  to:  Robert  E. 
Rakel,  MD,  Professor  and  Head,  Department  of 
Family  Practice,  University  of  Iowa,  Iowa  City, 
Iowa  52242.  The  University  of  Iowa  is  an  equal 
opportunity  and  affirmative  action  employer. 


RHEUMATOLOGIST:  Associate  needed  in  Lake 
County,  the  sportsman’s  paradise,  in  a new 
fully-equipped  office  adjacent  to  new  hospital, 
w/oppor,  for  veterinary  research  in  dogs  and 
race  horses.  Contact:  J.  P.  Jones,  Jr.,  MD,  Box 
658,  Lower  Lake,  CA  95457,  (707)  994-6961. 


WANTED— DIRECTOR  OF  FAMILY  PRACTICE. 

Large,  well  established,  excellent,  UCLA  affili- 
ated family  practice  program  in  Southern  Cali- 
fornia seeks  dynamic  director.  Board  Certifica- 
tion in  family  practice,  experience  in  teaching 
and  administration  desirable.  Less  than  90 
minutes  from  skiing,  beaches,  desert  resorts, 
and  Hollywood.  Good  teaching  opportunities. 
Interested,  active,  knowledgeable,  family  prac- 
tice housestaff,  who  number  48,  are  the  main 
educational  thrust  of  our  medical  center.  Salary 
$64,000,  benefits  excellent.  Send  CV  to  Richard 
R.  Dooley,  MD,  Chairman,  Search  Committee, 
San  Bernardino  County  Medical  Center,  780  E. 
Gilbert  St.,  San  Bernardino,  CA  92404. 


ESTABLISHED  GP  PRACTICE  looking  for  an- 
other associate.  Contact  Overmiller  Medical 
Clinic,  Inc.,  196  Lincoln  Way,  Auburn,  CA  95603. 


WANTED  IMMEDIATELY:  Preferably  Board  Cer- 
tified Cardiologist  for  noninvasive  cardiology 
practice  in  California.  Reply  Box  6001,  The  West- 
ern Journal  of  Medicine,  731  Market  St.,  San 
Francisco,  CA  94103. 


WHO’S  CURING  YOUR  ILLS? 


Just  like  your  patient,  you’re  too  important 
to  ignore  when  things  aren't  going  right.  If  a 
new  location  would  cure  your  ills,  consider 
Hospital  Corporation  of  America. 

HCA  operates  over  100  hospitals  in  the 
United  States  and  abroad  in  communities 
offering  a wide  variety  of  cultural  and  recrea- 
tional activities.  Our  Professional  Relations 
Program  matches  your  professional  and  per- 
sonal requirements  with  those  of  a commun- 
ity in  need  of  your  services. 

Rural  or  cosmopolitan,  all  our  hospitals 
employ  only  the  highest  caliber  professional 
staff  and  are  fully  equipped  and  accredited. 

Have  a voice  in  your  future  with  HCA. 

Send  your  curriculum  vitae,  geographic 
preference,  specialty  and  other  information 
that  will  help  us  cure  your  ills  to: 

Tht  World's  Leading  Hospital  Company 


Uk  KENNETH  W OLIVER 

If/  Director,  Professional  Relations 
\t  / HOSPITAL  CORPORATION 
OF  AMERICA 

One  Park  Pla/a 
Nashville.  Tenn  37203 
Phone  Toll  Free  ( 1 800  25 1 -2561 ) 
Call  Collect  615-327-9551 


CALIFORNIA 
STATE  HOSPITAL 
SYSTEM 


PROFESSIONAL  CHALLENGE 

Most  severe  mental  disabilities 
Most  severe  developmental 
disabilities 

PROFESSIONAL  REWARD 

• SALARY  $41,664  WITHOUT 
SPECIALIZATION 
SALARY  $44,964 
(BOARD-CERTIFIED) 

• DUAL  CLINICAL-TEACH- 
ING APPOINTMENTS 

• $10,162  IN  EMPLOYEE 
BENEFITS 

• APPROVED  CME  CREDITS 

Openings  now  in  state  hospitals 
throughout  California  for 
physicians  in  all  specialties. 
Part-time  positions  available, 
where  no  conflict  of  interest,  at 
rates  up  to  $35  per  hour.  Write  or 
call: 

Stan  Nielsen,  Recruitment 
Manager  744  P Street 
Sacramento,  CA  95814  (916) 
322  1221 


EAR,  NOSE  AND  THROAT 

Needed  for  active  medical  group.  Full-time. 
Attractive  starting  salary.  Free  health  and 
accident  insurance.  Adjacent  to  JCAH-CMA 
approved  comprehensive  general  hospital. 
Correspondence  to  Med.  Dir.,  P.O.  Box  243, 
Lakewood,  CA  90714. 


DOCTORS!  DENTISTS! 

— Generate  Cash  Flow — 

We  are  specialists  in  arranging  loans 
and  lease-backs  for  doctors  and 
dentists,  based  either  on  your  real 
estate  equity  or  on  new  and  used 
equipment.  Rates  are  competitive. 
Call  today  and  ask  for  Barnwell  at 
(415)  472-2292. 

GB  CAPITAL 
68  Mitchell  Blvd. 

San  Rafael,  CA  94903 


POSITION  IN  CHILD  HEALTH 
Effective  1 January  1979 
FOR  FACULTY  SCHOOL  OF  PUBLIC 
HEALTH,  UCLA 

Requires  training,  and  academic  and  re- 
search experience  in  child  health  aspects 
of  public  health  with  emphasis  on  preven- 
tive and  community  aspects  of  primary 
health  care.  International  and  domestic  ex- 
perience preferred  and  with  qualifications 
for  clinical  appointment  in  Department  of 
Pediatrics  in  School  of  Medicine.  The  ap- 
plicant should  be  a physician  with  child 
health  related  research.  Please  send  r6sum6 
to: 

VIRGINIA  A.  CLARK,  Chairman 
School  of  Public  Health,  UCLA 
Los  Angeles,  California  90024 

Affirmative  Action/Equal  Opportunity  Em- 
ployer. Minority  and  women  candidates  are 
encouraged  to  apply. 
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PHYSICIANS  WANTED 


OVERSEAS  OPPORTUNITY 
PHYSICIAN  FOR  MID-EAST  ASSIGNMENT 
TO  PROVIDE  HEALTH  CARE  TO  EXPATRIATES 

Family  practitioner  or  emergency  room  physician  with  4 years  or  more  experi- 
ence, board  certification  desirable.  Excellent  salary  and  fringe  benefits;  liberal 
R&R  program  with  opportunity  to  travel.  Single  status  assignment,  one-year 
contract.  Management  and  administrative  skills  along  with  competent  medical 
expertise  desirable.  Responsible  position;  must  be  capable  of  working  inde- 
pendently and  supervise  allied  health  professionals. 

INTERNATIONAL  MEDICAL  SERVICES 
630  Grosvenor  Plaza,  150  South  Los  Robles  Avenue 
Pasadena,  California  91101.  (213)  577-0940 


ORTHOPEDIC  SURGEON  needed  for  large  Medi- 
cal Group.  Complete  x-ray  and  lab  facilities. 
Starting  salary  is  $4,000  per  month  with  incre- 
ments to  follow  until  eventual  Partnership  is 
reached.  Free  health  and  accident  insurance. 
Malpractice  and  medical  dues  paid.  Contact  Mr. 
Feldman,  2675  E.  Slauson  Ave.,  Huntington  Park, 
L.A.  County,  Calif.  90255.  Phone  (213)  589-6681. 


PHYSICIAN  STATE  OF  CALIFORNIA  LICENSE; 

eligible  or  certified  by  respective  Board;  4 years 
experience  in  practice  of  Medicine  of  which  2 
years  experience  in  special  education,  training, 
and/or  experience  with  developmentally  dis- 
abled. Work  with  multidisciplinary  team  in  pri- 
vate agency  serving  the  developmentally  dis- 
abled. Contact:  Jeanne  A.  Jones,  Personnel, 
Loma  Prieta  Regional  Center,  232  East  Gish 
Road,  San  Jose,  CA  95112,  (408)  275-8590. 


OB-GYN  wanted  full-time,  board  certified/eligi- 
ble to  join  clinic  with  busy  OB  practice:  call 
or  write:  David  Mendelson,  MD,  696  E.  Santa 
Clara  St.,  San  Jose,  CA  95112  or  (408)  287-4322. 


PRIMARY  CARE  INTERNISTS  (2)  needed  in 
branch  office  of  a multispecialty  group  of  50 
physicians.  A unique  opportunity  to  join  a 
vigorous  group  in  a fine  Rocky  Mountain  loca- 
tion. Excellent  salary  for  two  years  followed  by 
partnership  which  includes  a generous  incentive 
factor.  Write  or  call  Paul  V.  Hoyer,  MD,  Medical 
Director,  The  Billings  Clinic,  P.O.  Box  2555, 
Billings,  MT  59103.  Phone  (406)  252-4141. 


WEST  UNION  CITY;  medical  doctor  needed' 
1,118  square  feet  in  new  professional  bldg. 
Three  miles  fom  two  hospitals.  Rapid  growth 
area.  (415)  471-1255  AM;  (408)  446-0730  PM. 


PHYSICIAN  WANTED  for  new  professional  build- 
ing in  Jamul,  CA,  San  Diego  County.  (714)  466- 
8363;  (714)  575-2536;  (714)  469-2791. 


THE  MAGAN  MEDICAL  CLINIC,  a multispecialty 
group,  is  offering  a unique  opportunity  for  a 
primary  care  physician  interested  in  developing 
a department  in  a satellite  office  near  the  main 
clinic.  Academic  interests  encouraged.  Remu- 
neration and  benefits  excellent.  Contact  K.  Yee, 
MD,  Magan  Medical  Clinic,  Inc.,  420  W.  Row- 
land, Covina,  CA  91723. 


DIRECTOR  OF  INTENSIVE  CARE/RESPIRATORY 
THERAPY.  Half-time  position  for  physician  with 
Respiratory  Therapy/Intensive  Care  education 
or  experience.  395-bed  acute  general  hospital 
in  south  San  Francisco  Bay  area.  Opportunity 
for  private  practice  excellent.  Contact  Robert 
Kirk,  Administrator,  Good  Samaritan  Hospital, 
2425  Samaritan  Dr.,  San  Jose,  CA  95124. 


OB/GYN  SPECIALIST.  Northern  Calif.  (Redding). 
Shasta  General  Hospital  (fully  accedited).  Board 
certified  or  eligible.  Active  outpatient  clinic  and 
inpatient  unit.  12  full  time  physician  staff  in- 
cludes 2 OB/GYN.  $43,000  yr.  ($44,500  if  board 
certified).  Independent  group  practice  arrange- 
ment under  consideration.  Excellent  benefits 
include  prepaid  malpractice  insurance.  Contact 
Eugene  Earl,  MD,  Medical  Director,  Shasta  Gen- 
eral Hospital,  2630  Hospital  Lane,  Redding,  CA 
96001,  phone  (916)  241-3232. 


PHYSICIAN  S ASSISTANT 


BOARD  CERTIFIED,  1 year  experience  in  Gen- 
eral Medicine  and  Infectious  Disease.  Very  in- 
terested in  surgery.  Wishes  to  relocate  in  rural 
area.  Available  30  days.  Johnnie  Lewis,  PAC, 
814  Beechman  Ct.,  Ordale,  CA  93308.  Tel.  (805) 
399-0791. 


SITUATIONS  WANTED 


PHYSICIAN  DESIRES  POSITION  IN  OCCUPA- 
TION and/or  MEDICAL  OUTPATIENT  CLINIC. 

10  yrs.  experience,  4 yrs.  postgraduate  training. 
San  Francisco-Bay  Area.  Write  Box  No.  5999, 
Western  Journal  of  Medicine,  731  Market  St., 
San  Francisco,  CA  94103. 


OTOLARYNGOLOGIST;  UCSF-Tulane  University 
trained  in  Head  and  Neck,  Cosmetic  and  Maxil- 
lofacial Surgery,  Otology,  ENG  and  Allergy. 
California  license.  AAOO  Merit  Award  for  Re- 
search. CV  upon  request.  Available  August  1979. 
Reply  Box  No.  6000,  The  Western  Journal  of 
Medicine,  731  Market  St.,  San  Francisco,  CA 
94103. 


ANESTHESIOLOGIST:  Marquette  graduate,  1953. 
Adriani  trained.  Qualified  competent  clinician 
with  boards.  Special  interest  and  experience  in 
open  heart  anesthesia.  Desire  2-4  week  locum 
tenens  with  possible  permanent  association. 
M.  Phillips,  MD,  1531  E.  Fairmount  Ave.,  Mil- 
waukee, Wisconsin  53217.  (414)  332-6933. 


PRACTICE  FOR  SALE  OR  LEASE 


LOS  GATOS,  CA — Family  Practice;  medical  and 
office  equipment/furniture.  Leaving  for  residency. 
Stable  middle  and  upper-middle  class  resi- 
dential area;  growing.  Office  lease  available; 
1,200  ft.  Please  oall  (408)  358-2741. 


OB-GYN  flourishing  solo  practice  for  sale  or 
lease.  Terms  liberal,  flexible,  and  easy.  Located 
in  rapidly  expanding  Walnut  Creek.  Superior 
hospital  facilities.  Grosses  $100,000  at  leisurely 
pace.  Can  easily  be  pushed  to  $200,000  by 
young,  energetic  physician.  28  years  quality 
clientele.  Office  fully  and  beautifully  appointed. 
An  opportunity  of  a lifetime!  Call  or  write: 
Michael  L.  Kamm,  MD,  1855  San  Miguel  Dr., 
Walnut  Creek,  CA  94596.  (415)  937-6166. 


RECRUITING  SERVICES 


CRNA  RECRUITING  SERVICE  NATIONWIDE. 

Quality  CRNA's  available  0-15  years  experience. 
We  know  how  to  match  people  and  places.  Our 
low  fee  and  payout  period  will  surprise  you. 
Jack  Grinovich  & Assoc.,  7300  NW  23rd  St., 
Bethany,  OK,  (405)  789-4563. 


LEGAL  COUNSEL* 

SAMUEL  SPITAL,  ESQ. 

1200  Third  Avenue,  Suite  1200 
San  Diego,  CA  92101,  (714)  231-4848 
Former  DEPUTY  ATTORNEY  GENERAL  representing 
the  Board  of  Medical  Quality  Assurance  and  Dept, 
of  Health.  Member — American  Bar  Association 
“In  California  only 


OFFICES  FOR  LEASE  OR  RENT 


MEDICAL  SUITES  — New  medical  complex  In 
Sandy,  Utah,  fastest  growing  suburb  of  Salt 
Lake.  Adjacent  to  ski  areas.  All  primary  care 
physicians  needed.  Adjacent  complex  provides 
ER,  x-ray,  lab  and  pharmacy  services.  Occu- 
pancy available  July  1978.  Design  your  own 
suite.  Steve  Walker,  800  E.  9400  South,  Sandy, 
Utah  84070.  (801)  571-3446. 


MEDICAL  OFFICE — 4-unit  building,  840  square 
feet,  In  Willow  Glen,  San  Jose.  Near  schools  and 
bus  lines.  Air-conditioned.  Parking.  Reasonable 
rent— $400.  Contact  Douglas  Wendt,  1080  Minne- 
sota Ave.,  San  Jose  CA,  95125. 


MARIN  COUNTY,  CALIF. — Established  medical 
office  available  in  downtown  San  Anselmo,  777 
square  feet.  Phone  (415)  453-7501. 


SACRAMENTO,  CALIF. — Medical  complex.  Suites 
immediately  available.  Prime  area.  Experienced 
building  management.  Competitive  rates.  Phone 
(916)  482-3553  or  (415)  472-2292. 


SANTA  MARIA — Office  space  available  in  new 
medical  dental  building  adjacent  to  largest  hos- 
pital. Excellent  opportunity  for  all  specialities. 
For  information  call  (805)  925-9502. 


FOR  RENT — Newest  and  largest  professional 
building  in  south  San  Diego  community  of  Im- 
perial Beach,  Calif.;  suites  to  suit  tenant;  ex- 
cellent opportunity  for  general  practice,  internal 
medicine,  gynecology,  general  surgery,  derma- 
tology and  ophthalmology;  J.  E Geis,  DDS,  (714) 
424-3931. 


DELUXE  MEDICAL  SUITE— Available  Full/Part- 
Time.  Fully  furnished  and  equipped  for  Surgery. 
Marina  Del  Rey,  Call  (213)  822-6161. 


(Continued  on  Page  16) 


PHYSICIAN  ASSISTANT 

NCCPA  certified.  Desires  position,  San  Fran- 
cisco area.  Two  years  F.P.  experience.  Ref- 
erences. E.  Bobalek,  Rt.  1 Box  334,  Prosser, 
WA  99450 


• AUGUST  1978 


ANESTHESIA  SERVICE  GROUP 

Complete  coverage  for  hospital,  clinic  or 
office  on  "AS  NEEDED"  basis  in  Bay  Area, 
So.  Calif,  and  San  Diego.  Call  or  write  to; 
P.O.  Box  6275,  Oakland  CA  94603  (415)  763- 
0336;  P.O.  Box  1102,  S.  Monica,  CA  90406 
(213)  393-4267;  P.O.  Box  2828,  S.  Diego,  CA 
92112  (714)  231-0123. 


CASH  BY  MAIL 

$5,000  to  $50,000  by  sale-leaseback  of  your 
office  equipment  and  furnishings.  Funds  can 
be  used  for  any  purpose.  Repayment  is  100% 
Tax  Deductible. 

FINANCIAL  RESOURCES  CO. 

Dept.  M,  P.O.  Box  502,  Richmond,  Va.  23204 
(804)  262-5969 


ADVERTISING 
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VACATION  RENTALS 


HAWAII,  Kauai  condo  on  Polpu  Beach,  Kiahuna. 
One  BR  sleeps  4 next  to  water.  Tennis  and  in- 
struction, surfing,  snorkeling,  pool,  beach,  fully 
equipped,  maid  service,  25  percent  discount — 
also  applies  to  gorgeous  Tahoe  City  condo, 
(415)  332-6280. 


RELAX  IN  HAWAIIAN  ATMOSPHERE,  Hanalel, 
Kauai.  Vacation  beach  home  for  only  $295/ 
weekly  and  $1 ,100/monthly.  Old  Hawaiian  at- 
mosphere, away  from  crowded  beaches.  Sleeps 
11.  For  details,  pictures  and  information,  write 
James  R.  Christiansen,  1216  State  St.,  Santa 
Barbara,  CA  93101. 


VACATION  HOME  RENTAL 


OWN  YOUR  OWN  MEDICAL  BUILDING 

Engineers  and  builders  with  30  years  experience  in  Medical 
Office  Design,  Construction  and  Management. 

We  can  evaluate  your  project,  construct  a quality  building 
and  aid  in  acquiring  financing. 

Can  provide  complete  package  if  desired. 

For  information  contact: 

C.  M.  PELETZ  CO. 

General  Contractor 
P.  O.  Box  4268 
Burlingame,  California  94010 


ROGUE  RIVER  RETREAT— Historic  four-bedroom 
log  home  on  the  Rogue  River — minutes  from 
Medford  Airport  and  Shakespeare  Theater; 
guided  fishing  trips  available.  $500  per  week, 
$300  per  weekend.  For  details  call  V.  Kilejian 
(209)  227-9406  after  6. 


TROUT  FARM 

Present  capacity  Approx.  180,000  lbs.  with 
all  gravity  fed  water,  2 creeks,  waterfall,  104 
acres  m/I,  beautiful  home.  West  of  Cascades. 
$750,000;  contract  terms.  Contact  Brian 
Mencke  (206)  748-0113,  785-3987  eves.  Kalich 
& Maier  Realty,  509  N.W.  Pacific  Ave.,  Che- 
halis,  WA  98532. 


California  License  No.  176613 


HOME  FOR  SALE 

ATTRACTIVE  YEAR-OLD  HOME  in  Orinda- 
Lafayette  area,  suitable  for  psychiatrist  seeking 
home  and  office  combination.  Three  bedrooms, 
den,  plus  2 extra  rooms.  Approx,  one  acre. 
Easy  access  to  freeway.  (415)  284-2867. 


MEDICAL  EQUIPMENT  FOR  SALE 

“E  FOR  M”  simultrace,  VR-6,  phono,  pulse, 
vector,  and  echo.  (714)  542-8821. 


BLUE  WATER  CRUISES — SINCE  1958 

Representing  50  classic  sailing  yachts  offer- 
ing unforgettable  vacations  customized  to 
your  personal  preferences.  Select  your  own 
private  yacht  with  crew  for  2-8  people  and 
cruise  the  beautiful  Virgin  Islands.  Escape 
ordinary  vacations  for  ordinary  people.  From 
$70  per  day/person,  includes  gourmet  meals, 
unlimited  bar.  For  further  information,  601 
University  Ave.,  Suite  150-W,  Sacramento, 
CA  95825  or  call  (916)  920-0820. 


USE  THIS  ORDER  BLANK  TO  ADVERTISE  PHYSICIAN 
rj/PQQ/Y/pr/  A ryi/prf/<?pmpnf <?  OPPORTUNITIES,  SITUATIONS  WANTED,  PRACTICES, 

0/aC>0///t7U  /~\UVUI  UOUI 1 IUI I lO  OFFICES,  real  estate,  equipment,  etc. 

CLOSING  DATE  for  copy  and  advance  payment:  5th  of  month  PRECEDING  date  of  issue. 

The  rate  for  each  insertion  is  $2.50  per  line  (average  six  words  per  line)  with  five  line  minimum. 

DISPLAY  RATES.  $25  per  inch 

Box  number  charge;  $1.50  each  month. 

CLASSIFIED  ADVERTISEMENTS  ARE  PAYABLE  IN  ADVANCE 

THE  WESTERN 

Journal  of  Medicine  731  market  st.  • san  francisco,  ca  94103  • tel.  <4is)  777-2000,  ex.  220 


Name Address  

Enclosed  is  $ for insertion(s). 

(No.  Moa.) 

Check  one:  □ Please  include  my  name  and  address  in  ad 

□ Please  assign  a box  number  ($1.50  additional  for  each  month’s  insertion) 
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In  California,  how  can  you 
make  sure  your  patients  receive 
Librium  when  you  prescribe  it? 

(chlordiazepoxide  HCI) 


Scratch 
and  see: 


If  you  want  to  make 
sure  your  patients  receive 
Librium  when  you 
prescribe  it,  you  must  not 
only  specify  Librium  but 
also  write  “Dispense  as 
written.” 

Librium  sets  the 
standards  by  which 
other  chlor- 
diazepoxides  are 
judged.  As  with  all 
Roche  products.  Librium 
manufacturing  is  closely  monitored  to 
assure  quality  and  lot-to-lot  consistency.  This 
can  mean  a lot  to  you  — and  to  your  patients. 

NOTE:  To  reinforce  your  instructions  to  patients  and 
help  improve  compliance,  Roche  has  prepared  a special 
patient  instruction  sheet  for  Librium  (chlordiazepoxide 
HCI).  To  obtain  a supply,  ask  your  Roche  representative 
or  write  to  Professional  Services,  Roche  Laboratories, 
Nutley,  New  Jersey  07110. 


Please  see  summary  of  product  information  on  next  page. 

Librium 

chlordiazepoxide  HCI/Roche 
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Occlusive  Impedance 
Plethysmography 

A Noninvasive  Method  of  Diagnosis  of 
Proximal  Deep  Vein  Thrombosis 

PEARL  T.  C.  Y.  TOY,  MD,  and  STANLEY  L.  SCHRIER,  MD,  Stanford,  California 


The  purpose  of  this  study  was  to  assess  and  confirm  the  accuracy  of  impe- 
dance plethysmography  (IPG)  by  the  occlusive  cuff  method,  in  detecting 
proximal  (popliteal,  femoral  and  iliac)  deep  vein  thrombosis  in  patients  with 
symptomatic  limbs.  In  27  patients  30  consecutive  limbs  were  studied  with 
concurrent  venography  and  IPG.  The  IPG  result  was  normal  in  9 of  9 limbs 
which  were  normal  on  venography,  and  abnormal  in  15  of  16  limbs  which 
showed  venographic  evidence  of  proximal  deep  vein  thrombosis  (DVT).  An 
abnormal  IPG  strongly  suggests  proximal  DVT  (predictive  value  0.88).  A nor- 
mal IPG  virtually  rules  out  proximal  DVT  (predictive  value  1.0). 


The  presence  of  deep  vein  thrombosis  (dvt) 
in  the  popliteal,  femoral  and  iliac  veins  carries  a 
high  risk  of  pulmonary  embolism.1  :t  At  present, 
venography  is  the  standard  method  of  establish- 
ing the  presence  of  deep  vein  thrombosis  in  the 
calf  and  thigh;  however,  it  is  far  from  ideal 
(Table  1).  There  are  situations  where  venog- 
raphy is  not  feasible,  and  the  procedure  is  not 
without  risk.  Perhaps  the  most  serious  conse- 
quence of  its  disadvantages  is  that  physicians 
hesitate  to  order  the  test,  and  inaccurate  clinical 
diagnoses  are  made.  It  has  been  repeatedly  shown 
that  clinical  diagnosis  of  dvt  is  most  unreliable.8 

In  the  last  several  years,  alternative  methods 
have  been  developed  that  closely  approximate  the 
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accuracy  of  venogrphy  and,  in  addition,  overcome 
some  of  its  disadvantages.  Of  these,  125-1  fibrino- 
gen scanning  provides  accurate  diagnosis  of  fresh 
calf  vein  thrombosis,  while  proximal  thrombosis 
in  the  popliteal,  femoral  and  iliac  veins  can  be 
detected  by  impedance  plethysmography.0’10 

Impedance  plethysmography  or  phlebography 
( ipg ) was  introduced  and  developed  by  Wheel- 
er,11 and  in  the  last  three  years  the  occlusive 
cuff  modification  has  been  tested  in  several  labo- 
ratories.71213 The  accuracy  of  ipg  has  been 
variable,  depending  on  details  of  the  testing 
procedure,  method  of  interpretation  and  the  type 
of  patient  in  whom  the  study  is  done.  Accuracies 
of  over  95  percent  were  achieved  by  Wheeler11 
and  Hull7,10  in  the  detection  of  symptomatic 
proximal  deep  vein  thrombosis. 

This  method  is  based  on  considerations  of 
venous  physiology  (Figure  1).  Temporary  occlu- 
sion of  venous  return  by  inflation  of  a thigh-cuff 
results  in  increase  in  venous  volume  of  the  calf; 
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ABBREVIATIONS  USED  IN  TEXT 
DVT  = deep  vein  thrombosis 

I PG  = impedance  plethysmography  (phlebography) 


TABLE  1. — Limitations  of  Ascending  Contrast 
Venography 


Venography  not  feasible 

Unstable  patients  in  intensive  care 
Possible  pregnancy 
Veins  inaccessible  for  dye  injection 
Iodine  allergy 

Complications 

Pain 

Thrombophlebitis4 
Allergic  reactions 

Renal  damage  in  patients  with  myeloma  or  pre-existing 
renal  disease.5 

Disadvantages 

Expensive 

Difficult  to  repeat  to  follow  disease 

Iliac  vein  thrombosis  may  not  be  detected.6’7 

Physicians  hesitate  to  order  the  test 


release  of  the  cuff  results  in  a rapid  decrease  in 
calf  volume  as  blood  drains  into  the  proximal 
veins.  If  thrombosis  is  present  in  the  veins  proxi- 
mal to  the  calf,  initial  calf  volume  increase  is 
diminished  and,  more  important,  the  rate  of  out- 
flow of  blood  from  the  calf  is  decreased.  These 
changes  in  calf  blood  volume  can  be  detected  by 
measuring  changes  in  electrical  resistance  (im- 
pedance) of  the  calf. 

The  purpose  of  this  paper  is  to  report  our  ex- 
perience with  the  ipg  in  detecting  symptomatic 
dvt,  using  concurrent  venography  as  the  stan- 
dard. 

Patients  and  Methods 

Patients 

All  patients  referred  for  venography  in  the  four 
months  between  January  26  and  May  31,  1977, 
were  studied.  These  included  both  medical  and 
surgical  inpatients  and  outpatients.  Although  not 
excluded,  no  patient  had  overt  cardiac  failure  and 
no  patient  had  hip  surgical  operations.  All  pa- 
tients referred  had  clinical  symptoms  or  signs 
suggestive  of  deep  vein  thrombosis. 

Venography 

Ascending  venography  was  done  by  the  Stan- 
ford University  Department  of  Radiology.  The 
method  of  Rabinov  and  Paulin  was  used.0 


Impedance  Phlebography 

A model  200  Impedance  Plethysmograph  (Cin- 
tor)  was  used  according  to  the  method  of 
Wheeler.11  The  total  rise  and  three  second  fall 
were  measured  and  scored  on  a graph  provided 
by  H.  B.  Wheeler,  md  (written  communication, 
1977)  (Figure  2).  The  graph  was  developed  by 
computer  analysis  of  390  iPG-venogram  correla- 
tions.14 A gray  area  divides  the  normal  and  ab- 
normal areas. 

Normal  test  results  were  those  that  fell  on  the 
upper  gray  border  and  above.  Nondiagnostic  test 
findings  were  those  that  fell  on  the  lower  gray 
border  and  in  the  gray  area.  Abnormal  test  results 
were  those  that  fell  below  the  lower  gray  border. 


Figure  1. — Occlusive  Impedance  Phlebography  (IPG). 
A.  Schematic  diagram  of  the  deep  veins  of  the  lower 
extremities,  B.  IPG  tracing  showing  calf  blood  volume 
changes  following  occlusion  and  release  of  a thigh 
tourniquet. 


Figure  2. — Venous  capacitance  and  3-second  outflow 
in  9 limbs  with  normal  venograms  and  16  limbs  with 
thrombosis  in  the  iliac,  femoral  or  popliteal  veins. 
(Graph  provided  by  H.  B.  Wheeler,  MD,  Worcester,  MA) 
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TABLE  2. — Results  of  30  IPG  Venogram  Correlations 

Proximal  Old  Calf 


IPG  DVT  Normal  DVT  DVT 


Abnormal  15  0 1 1 

Normal  0 9 0 2 

Nondiagnostic  1 0 0 1 


16  9 1 4 

DVT  = deep  vein  thrombosis 
IPG  = impedance  plethysmography 


The  most  normal  point  of  several  measurements 
was  used  to  represent  the  patient’s  ipg  result. 

If  the  initial  result  was  abnormal,  several 
maneuvers  were  tried  before  interpreting  the 
test  finding  as  abnormal:  (1)  If  maximal  filling 
during  a 45  second  cuff  occlusion  did  not  occur, 
a two-minute  occlusion  test  run  was  done.  (2)  If 
the  maximal  filling  was  still  small,  the  cuff  was 
tightened.  (3)  If  the  outflow  was  slow,  the  cuff 
was  loosened.  (4)  Different  positions  were  tried. 
(5)  Muscle  relaxation  was  encouraged  and  medi- 
cation given  if  the  patient  was  in  pain. 

Venograms  and  ipg’s  were  done  and  inter- 
preted without  knowledge  of  the  result  of  the 
other,  except  in  four  patients,  where  the  veno- 
gram result  could  have  been  inferred  by  person 
carrying  out  the  ipg  because  it  could  be  seen 
that  the  patients  had  been  started  on  a regimen 
of  heparin. 

Results 

Between  January  26,  1977,  and  May  31,  1977, 
venograms  were  done  on  36  limbs  for  clinically 
suspected  deep  vein  thrombosis.  Venograms  were 
normal  in  15  (42  percent)  and  showed  throm- 
bosis in  the  deep  veins  in  21  (52  percent). 

All  limbs  were  studied  by  ipg  except  for  six 
patients  who  were  immediately  discharged  when 
venograms  were  found  to  be  negative.  In  the  30 
ipg’s  that  were  compared  with  venography,  28 
were  done  within  48  hours  of  venography  and 
two  within  the  subsequent  two  days.  Table  2 sum- 
marizes the  results  of  the  30  iPG-venogram 
correlations. 

Proximal  DVT 

Table  2 shows  that  ipg  correctly  identified  15 
out  of  16  limbs  with  proximal  dvt,  defind  as 
thrombosis  in  the  iliac,  femoral  or  popliteal  vein. 
The  sensitivity  was  then  94  percent.  The  test 
correctly  identified  nine  out  of  nine  normal  limbs, 


a specificity  of  100  percent.  (For  purposes  of 
comparison,  specificity  is  defined  here,  as  in  other 
series,7'11  as  number  of  test  negatives/number  of 
true  negatives.) 

In  patients  with  less  than  two  weeks  of  symp- 
toms, 8/8  had  abnormal  ipg’s.  In  those  with 
symptoms  longer  than  two  weeks,  7/8  had  ab- 
normal ipg’s. 

Calf  Vein  DVT 

Four  limbs  showed  thrombosis  of  the  calf  veins 
only,  ipg  was  abnormal  in  one  patient,  two  had 
nondiagnostic  ipg’s  and  one  was  normal.  There 
were  two  peroneal,  two  anterior  tibial  and  two 
posterior  tibial  vein  thrombi  in  four  limbs. 

Old  DVT 

One  patient  who  had  postphlebitic  syndrome 
with  ten  years  of  chronic  pain  and  swelling  had 
an  abnormal  ipg.  There  were  no  acute  symptoms. 
Venography  showed  evidence  of  old  phlebitis 
with  ragged  vein  walls,  dilated  superficial  veins 
and  nonvisualization  of  some  deep  veins. 

The  data  were  plotted  on  Wheeler’s  graph.  If 
the  graph  of  Hull  and  co-workers7  was  used, 
there  was  one  false  positive,  but  the  overall  ac- 
curacy remained  96  percent  because  the  one  non- 
diagnostic result  would  then  be  accurately  diag- 
nosed as  abnormal. 

Discussion 

Overall  accuracy  of  ipg  in  the  detection  of 
proximal  deep  vein  thrombosis  was  96  percent 
in  this  small  series  and  agrees  with  the  accuracy 
of  95  percent  to  98  percent  reported  in  the  two 
largest  series.7,11  We  have  confirmed  that  im- 
pedance phlebography  done  and  interpreted  as 
described  is  a sensitive  and  specific  test  for  the 
diagnosis  of  symptomatic  deep  vein  thrombosis 
of  the  popliteal,  femoral  and  iliac  veins.  It  should 
be  noted  that  the  accuracy  is  reported  to  be  lower 
in  asymptomatic  limbs,  and  in  patients  who  have 
had  surgical  operations  on  the  hip.7 

Moser  and  associates13  reported  that  the  ipg 
detected  only  61  percent  of  dvt.  Of  the  subgroup 
that  had  thigh  thrombosis,  76  percent  (13/17) 
were  detected  by  ipg.  The  sensitivity  was  still 
lower  than  that  of  this  and  other  series.7,11  The 
authors  attributed  this  to  the  presence  of  collat- 
erals in  the  four  ipg  negative  patients.  The  dif- 
ference could  also  be  one  of  methodology.  The 
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TABLE  3. — Predictive  Values  of  Impedance 
Plethysmography  (IPG)  in  the  Diagnosis  ot  Proximal 
Deep  Vein  Thrombosis  (DVT) 


IPG 

Abnormal  Normal 

Proximal  DVT  

15 

0 

(popliteal,  femoral,  iliac  vein 

thrombi) 

No  proximal  DVT  .... 

2 

11 

(calf  thrombi,  no  thrombi) 

— 

— 

17 

11 

Predictive  value  of  abnormal 

IPG  for  proximal  DVT: 

15/17  = 0.88 

Predictive  value  of  normal  IPG  for  no  proximal  DVT: 

11/11  = 1.0 

cuff  pressure  used  and  the  method  of  analysis 
were  different  from  that  used  in  the  present  and 
other  series.7’11 

Test  Interpretation 

Positive  IPG 

As  shown  in  Table  3,  a properly  carried  out 
positive  ipg  with  the  patient  relaxed  is  strong 
evidence  for  proximal  dvt  (predictive  value 
0.88).  False  positive  rates  (ipg  abnormal/veno- 
gram  normal)  ranged  from  1 percent  to  4 percent 
in  the  largest  series,7’10’11  and  were  due  to  leg 
muscle  tension,  overt  cardiac  failure  or  pelvic 
tumor.  In  some  institutions  where  there  has  been 
extensive  experience  with  ipg,  administration  of 
heparin  is  started  on  the  basis  of  a positive  ipg 
result  without  venographic  confirmation,  pro- 
vided there  are  no  conditions  that  might  result  in 
a false  positive  test  result. 

Negative  IPG 

The  false-negative  rate  (ipg  normal/venogram 
abnormal)  for  proximal  thrombosis  is  low  in 
clinically  abnormal  limbs.  None  was  missed  in 
the  present  group  (0/16)  and  only  1.7  percent 
(1/60)  was  missed  in  the  larger  series  of  Hull 
and  associates.10  A negative  ipg  result  in  a 
symptomatic  leg  then  virtually  rules  out  proximal 
deep  vein  thrombosis.  The  ipg,  however,  does 
not  reliably  detect  small  calf  thrombi.710’11  Symp- 
tomatic limbs  with  negative  ipg  results  harbored 
1 8 percent  (2/11)  and  1 6 percent  (21/130)  calf 
thrombi,  respectively,  in  the  present  series  and 
that  of  Hull  and  co-workers.10 

The  question  then  turns  on  the  clinical  signifi- 
cance of  calf  vein  thrombi.  When  the  thrombi 
are  localized  to  the  calf,  the  study  of  Kakkar 
suggests  they  rarely  give  rise  to  clinically  signifi- 
cant pulmonary  emboli;  of  31  untreated  calf 
thrombi  in  postoperative  patients,  none  gave  rise 
to  clinically  symptomatic  pulmonary  embolism.1 


Recently,  studies  on  a small  group  of  postopera- 
tive patients  suggest  that  thrombi  limited  to  the 
calf  may  give  rise  to  pulmonary  emboli.  How- 
ever, these  emboli  were  small  and  clinically 
silent.15  The  major  clinical  importance  of  calf 
thrombosis  then  is  the  potential  to  propagate 
proximally.  Many  studies  have  shown  that  ap- 
proximately 20  percent  propagate  proximally  if 
left  untreated1'  and  these  patients  would  be  at 
serious  risk  for  symptomatic  pulmonary  embol- 
ism.1'3 Since  the  risk  of  bleeding  with  heparin  is 
approximately  10  percent  to  20  percent,10’17 
routine  anticoagulant  treatment  of  calf  thrombi 
may  result  in  a morbidity  that  is  greater  than  the 
potential  benefit.  If  the  burden  of  hospital  admis- 
sion and  subsequent  sodium  warfarin  administra- 
tion is  added,  then  the  risk  to  benefit  ratio  is  even 
higher.  It  may  be  safer  to  abstain  from  anticoagu- 
lation and  monitor  extension  of  thrombi  in  these 
patients.  Wheeler  has  advocated  following  pa- 
tients suspected  of  dvt  with  negative  ipg’s,  every 
48  to  72  hours,  as  long  as  they  are  at  risk  for 
venous  thrombosis.  Using  this  approach,  sympto- 
matic pulmonary  embolism  occurred  only  once 
in  286  patients  (0.3  percent)  with  normal  ipg 
tests.18  However,  others  feel  that  calf  thrombi 
should  be  sought  and  treated,  because  they  may 
give  rise  to  emboli15  and  because  the  safety  of 
withholding  therapy  has  not  been  clearly 
shown.10 

Nondiagnostic  IPG 

Of  the  two  limbs  in  the  present  series  that  had 
non-diagnostic  ipg  studies,  one  was  shown  to 
have  a calf  vein  thrombus  and  the  other  had  a 
nonocclusive  proximal  thrombus.  In  Wheeler’s 
larger  group,11  results  in  this  indeterminate  area 
of  the  graph  included  limbs  that  were  normal, 
had  calf  vein  thrombi  or  proximal  vein  thrombi. 
Patients  with  nondiagnostic  ipg  results  probably 
should  be  studied  by  venography. 

Areas  For  Investigation 

ipg  has  been  proposed  as  a method  of  follow- 
ing the  course  of  a thrombus  while  the  patient  is 
receiving  anticoagulation  therapy.19  Its  usefulness 
in  decision-making  regarding  duration  of  anti- 
coagulation therapy,  while  reasonable,  remains  to 
be  tested. 

Proximal  deep  vein  thrombosis  has  been 
thought  to  be  the  major  source  of  pulmonary 
emboli  found  at  autopsy.2’3  Proximal  deep  vein 
thrombosis  then  is  likely  to  be  present  in  many 
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patients  with  pulmonary  embolism,  although 
symptoms  of  dvt  may  not  be  present.  The  actual 
incidence  of  dvt  in  pulmonary  emboli  has  not 
been  clearly  shown  in  life  because  it  requires 
carrying  out  venography  and  pulmonary  angiog- 
raphy in  sick,  unstable  patients.  Recently,  it  has 
been  reported  that  in  patients  with  suspected 
pulmonary  emboli,  90  percent  of  those  with  ab- 
normal ipg  had  arteriogram-documented  pulmon- 
ary embolism;  conversely,  of  patients  with  nega- 
tive ipg’s,  90  percent  had  normal  pulmonary 
arteriograms.19  The  potential  predictive  value  of 
the  ipg  test  result  in  patients  with  suspected  pul- 
monary embolism  warrants  confirmation. 

REFERENCES 

1.  Kakkar  VV,  Howe  CT,  Flanc  C,  et  al:  Natural  history  of 
post-operative  deep  vein  thrombosis.  Lancet  2:230-232,  1969 

2.  Beckering  RE,  Titus  JL:  Femoral-popliteal  venous  throm- 
bosis and  pulmonary  embolism.  Am  J Clin  Path  52:530-537,  1969 

3.  Gibbs  NM:  Venous  thrombosis  of  the  lower  limbs  with 
particular  reference  to  bed-rest.  Br  J Surg  45:209-236,  1957 

4.  Albrechtson  F,  Olsson  CG:  Thrombotic  side-effects  of  lower- 
limb  phlebography.  Lancet  1:723-724,  1976 

5.  Ansari  Z,  Baldwin  DS:  Acute  renal  failure  due  to  radio- 
contrast  agents.  Nephron  17:28-40,  1976 

6.  Rabinov  K,  Paulin  S:  Roentgen  diagnosis  of  venous  throm- 
bosis in  the  leg.  Arch  Surg  104:134-144,  1972 


7.  Hull  R,  van  Aken  WG,  Hirsh  J,  et  al:  Impedance  plethys- 
mography using  the  occlusive  cuff  technique  in  the  diagnosis  of 
venous  thrombosis.  Circulation  53:696-700,  1976 

8.  Johnson  WC:  Evaluation  of  newer  techniques  for  the  diag- 
nosis of  venous  thrombosis.  J Surg  Res  16:473,  1974 

9.  Kakkar  VV:  Fibrinogen  uptake  test  for  detection  of  deep 
vein  thrombosis — A review  of  current  practice.  Sem  Nucl  Med 
3:229-244,  1977 

10.  Hull  R,  Hirsh  J,  Sackett  DL,  et  al:  Combined  use  of  leg 
scanning  and  impedance  plethysmography  in  suspected  venous 
thrombosis.  N Engl  J Med  296:1497-1500,  1977 

11.  Wheeler  HB,  O’Donnell  JA,  Anderson  FA,  et  al:  Occlusive 

impedance  phlebography:  A diagnostic  procedure  for  venous 

thrombosis  and  pulmonary  embolism.  Prog  Cardiovas  Dis  17: 
199-205,  1974 

12.  Richards  L,  Armstrong  JD.  Tikoff  G,  et  al:  Noninvasive 
diagnosis  of  deep  venous  thrombosis.  Arch  Intern  Med  136: 
1091-1500,  1976 

13.  Moser  KM,  Brach  BB,  Dolan  GF:  Clinically  suspected  deep 
venous  thrombosis  of  the  lower  extremities.  JAMA,  237:2195-2198, 
1977 

14.  Wheeler  HB,  Anderson  FA,  Matesanz  JM,  et  al:  Impedance 
phlebography:  The  diagnosis  of  venous  thrombosis  by  occlusive 
impedance  plethysmography.  Unpublished  manuscript,  1977 

15.  Browse  NL,  Clemenson  G,  Croft  DN:  Fibrinogen-detect- 
able thrombosis  in  the  legs  and  pulmonary  embolism.  Br  Med  J 
603-604,  Mar  30,  1974 

16.  Salzman  EW,  Deykin  D,  Shapiro  RM,  et  al:  Management 
of  heparin  therapy.  N Engl  J Med  292:1046-1050,  1975 

17.  Basu  D,  Gallus  A,  Hirsh  J,  et  al:  A prospective  study  of 
the  value  of  monitoring  heparin  treatment  with  the  activated 
partial  thromboplastin  time.  N Engl  J Med  287:324-327,  1972 

18.  Wheeler  HB,  Patwardhan  NA:  Evaluation  of  venous  throm- 
bosis by  impedance  plethysmography.  In  Madden  JL,  Hume  M 
(Eds):  Venous  Thromboembolism.  New  York  City,  Appleton- 
Century-Crofts,  1976,  pp  33-50 

19.  Sasahara  AA,  Sharma  GVRK,  Tow  DE,  et  al:  Pulmonary 
embolism:  The  target  organ.  In  Madden  JL,  Hume  M (Eds): 
Venous  Thromboembolism,  New  York  Citv,  Appleton-Century- 
Crofts,  1976,  pp  91-102 


Common  Errors  in  Lavage 

Ice  water  lavage  does  lessen  peptic  bleeding — or  delays  gastric  emptying,  which 
aids  in  evacuating  the  stomach;  and  it  cleans  the  stomach  for  panendoscopy.  . . . 
The  common  errors  in  lavage  are  the  following:  too  small  a lavage  tube,  too  little 
volume  or  lavage  force,  too  short  a duration  of  lavage  and  too  much  suction  force. 
. . . So  it  should  be  vigorous  inllow  and  very  gentle  outflow. 

— J.  LOREN  PITCHER,  MD,  El  Paso,  Texas 

Extracted  from  Audio-Digest  Surgery,  Volume  25,  Number  4, 
in  the  Audio-Digest  Foundation’s  subscription  series  of  tape- 
recorded  programs.  For  subscription  information:  1577  E.  Chevy 
Chase  Drive,  Glendale,  CA  91206. 
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Bedside  Diagnosis  of  Urinary  Infection 

A Pilot  Study 

DAVID  H.  KUNTZ,  MD,  Los  Angeles 


Early  recognition  of  catheter-associated  urinary  infection  is  essential  to  proper 
management.  Daily  bacteriological  monitoring  of  indwelling  catheters  by 
routine  urine  culture  is  expensive  and  time  consuming.  A pilot  study  using 
liquid  media  at  room  temperature  incubation  showed  a sensitivity  approximat- 
ing 90  percent  in  detecting  bacteriuria.  A simplified  screening  test  can  be 
carried  out  daily  at  the  bedside;  a positive  screen  would  be  followed  by  stan- 
dard bacteriological  studies.  Such  a method  permits  earlier  diagnosis,  and 
results  in  great  saving  in  cost  as  well. 


In  recent  years  the  incidence  of  urinary  infec- 
tion associated  with  indwelling  catheters  has  been 
greatly  reduced  by  aseptic  catheterization,  by 
emphasis  on  catheter  care  and  by  closed  urinary 
drainage.  Nevertheless,  there  is  still  significant 
morbidity  and  mortality  from  such  infections. 
Therefore,  it  is  important  that  catheter-associated 
urinary  infection  be  recognized  promptly  so  that 
appropriate  treatment  can  be  begun. 

Kunin  has  recommended  daily  bacteriological 
monitoring  of  indwelling  catheters.1  Although  this 
is  the  standard  against  which  all  other  methods 
must  be  measured,  daily  urine  culture  suffers  from 
several  disadvantages: 

• It  is  costly;  at  this  writing,  a negative  urine 
culture  costs  a hospital  patient  in  Los  Angeles 
approximately  $20;  if  the  culture  is  positive, 
identification  and  sensitivity  studies  may  bring  the 
cost  up  to  $40  or  more. 

• It  is  expensive  in  terms  of  personnel  in- 
volved; after  the  physician  orders  the  culture,  the 
order  is  read  by  the  nurse,  then  a designated 
person  obtains  the  specimen  by  needle  aspiration, 
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transfers  it  to  a suitable  container  and  prepares 
an  identifying  label.  Next  someone  transports  the 
specimen  to  the  laboratory  where  a bacteriologist 
inoculates,  labels  and  incubates  appropriate 
media.  These  are  read  at  24  and  48  hours,  then 
a written  report  is  prepared  which  then  must  be 
returned  to  the  nursing  floor  and  placed  on  the 
patient’s  chart.  Only  then  are  the  results  of  the 
study  available  to  the  attending  physician. 

• Although  most  urinary  pathogens  show  very 
evident  growth  within  16  to  18  hours,  the  report 
virtually  never  reaches  the  chart  before  48  hours, 
and  occasionally  72  hours  may  elapse  before  the 
written  record  is  on  the  chart  at  the  time  the 
attending  physician  customarily  makes  rounds. 

If  a suitable  screening  test  could  be  done  at  the 
patient’s  bedside,  costs  could  be  reduced  and, 
even  more  important,  recognition  and  treatment 
of  urinary  infection  could  take  place  a day  or  two 
earlier. 

A number  of  chemical  tests  have  been  devised 
to  detect  infection.  Those  most  commonly  used 
in  screening  for  urinary  tract  infection  include  the 
tetrazolium  reduction  test,  the  nitrate  reduction 
to  nitrite  or  Griess  test,  the  glucose  consumption 
test  and  the  catalase  test.  Each  of  these  methods 
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has  a number  of  disadvantages  in  terms  of  false 
positives  or  false  negatives  which  render  it  unsuit- 
able for  use  in  the  detection  of  catheter-associated 
infection.2’3 

Certain  simplified  bacteriological  methods  have 
been  used  in  screening  for  urinary  infection;  most 
of  these  involve  one  or  more  bacteriological 
media  in  some  format  designed  to  simplify  in- 
oculation and  reading;  the  best  known  of  these 
is  the  dipslide.  These  tests  have  high  reliability 
when  compared  with  routine  bacteriological  test- 
ing, are  capable  of  giving  a quantitative  answer, 
and  in  some  cases  indicate  whether  Gram  positive 
or  negative  organisms  are  present.  They  have 
been  used  extensively  and  found  reliable  and 
effective  with  room  temperature  incubation.4'0 

Other  simplified  bacteriological  procedures  can 
be  used.  Liquid  media  can  serve  as  sensitive  in- 
dicators of  bacterial  growth.  Virtually  all  urinary 
tract  pathogens  ferment  glucose  and  acidify  the 
medium  sufficiently  to  produce  gross  color 
changes  if  indicators  are  incorporated.  Although 
pseudomonas  does  not  ferment  glucose,  it  does 
acidify  the  medium  in  the  presence  of  air.  All  of 
these  organisms  grow  readily  at  room  tempera- 
ture. 

A pilot  study  was  set  up  to  test  this  method 
in  two  local  hospitals.  The  medium  used  through- 
out was  dextrose  broth.  In  41  instances  purple 
broth  with  dextrose  containing  brom  cresol  pur- 
ple, 15  mg  per  liter,  as  indicator,  adjusted  to  a pH 
of  6.8  was  used.  This  medium  is  purple  initially, 
becomes  yellow  when  acidified.  For  the  remain- 
der phenol  red  dextrose  broth  containing  phenol 
red,  1 8 mg  per  liter,  as  indicator  adjusted  to  a pH 
of  7.4  was  used;  this  medium  is  red  initially  and 
turns  yellow  when  acidified.  The  color  change 
from  purple  to  yellow  was  a bit  easier  to  read 
than  that  from  red  to  yellow;  no  other  significant 
difference  in  the  two  media  was  noted. 

All  urine  specimens  sent  to  the  laboratories 
for  culture  and  sensitivity  were  cultured  by  the 
usual  techniques  (EMB  agar  and  phenyl-ethyl 
agar  using  a 0.001  ml  inoculum)  and  by  the 
simple  dextrose  broth  room  temperature  (dbrt) 
method.  After  inoculating  the  usual  media  the 
technician  put  two  drops  of  the  urine  specimen  in 
a tube  of  the  special  medium,  numbered  the  tube 
and  placed  it  in  a rack  at  room  temperature.  The 
color  of  the  medium  was  read  and  recorded  twice 
daily.  At  the  conclusion  of  the  experiment  the 
data  obtained  in  this  way  were  compared  with  the 
final  bacteriological  report.  In  all  164  consecutive 


TABLE  1. — Organisms  Found  on  Laboratory  Cultures 


Organism  Found 
on  Culture 

DBRT 

Greater  Less  Positive 

Than  Than  by  12 

100, 000 /ml  100, 000 /ml  Hours 

DBRT 
Positive 
by  24 
Hours 

Escherichia  coli  . . 

. . 29 

26 

28 

7 

4 

6 

Enterococcus  

. . 6 

6 

6 

(group  D streptococcus) 

6 

4 

6 

Proteus  mirabilis  . . 

. . 4 

4 

4 

2 

1 

2 

Enterobacter  

. . 9 

8 

9 

1 

0 

1 

Pseudomonas  .... 

1 

0 

0 

1 

1 

1 

Staphylococcus  . . . 

1 

1 

1 

(coagulase  negative) 

9 

4 

6 

Candida  albicans  . . 

. . 3 

1 

3 

1 

0 

1 

Alpha  streptococcus 

. 3 . 

1 

2 

4 

1 

2 

Gamma  streptococcus 

4 

3 

3 

(not  group  D) 

Lactobacillus  

1 

0 

0 

DBRT  = dextrose  broth 

room  temperature  method. 

specimens  were  tested.  In  91  instances  the  labora- 
tory reported  no  growth  at  48  hours.  The  data 
on  the  positive  cultures  are  displayed  in  Table  1. 

Analysis 

When  the  bacteriology  laboratory  reported 
over  100,000  organisms  per  ml,  the  dbrt  test 
was  positive  at  24  hours  93  percent  of  the  time; 
indeed  it  was  positive  at  12  hours  over  80  percent 
of  the  time.  Including  all  cases  reported  by  the 
laboratory  as  showing  bacteriuria,  no  matter  how 
slight,  87  percent  were  positive  by  the  dbrt  test 
at  24  hours.  In  13  cases  the  dbrt  test  was  posi- 
tive at  24  hours  but  the  laboratory  reported  no 
growth  at  48  hours.  Possibly  contamination  may 
have  occurred.  However,  it  is  likely  that  the  larger 
inoculum  (100  fold  greater)  and  the  use  of  a 
liquid  nutrient  renders  the  dbrt  test  more  sensi- 
tive in  detecting  mild  bacteriuria  than  the  usual 
methods  using  solid  media. 

Discussion 

Although  the  number  of  cases  in  this  series  is 
small  the  high  correlation  between  the  dbrt  test 
and  orthodox  testing  results  suggests  that  this 
method  may  be  valuable  for  the  early  detection 
of  urinary  infection  related  to  indwelling  cathe- 
ters. Unlike  the  dipslide  this  method  gives  no  in- 
dication of  how  many  bacteria  are  present.  How- 
ever, in  a patient  with  an  indwelling  catheter,  all 
bacteria  must  be  presumed  to  be  of  significance; 
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under  the  circumstances  sensitivity  becomes  more 
important  than  the  ability  to  give  a quantitative 
answer.  The  mechanics  of  dipslide  inoculation 
present  some  problems  not  present  in  the  dbrt 
method.  In  addition,  reading  the  dipslide  requires 
more  sophistication  than  recognizing  the  differ- 
ence between  yellow  and  purple.  I selected  dex- 
trose broth  because  of  its  ready  availability,  ease 
of  preparation  and  many  years  of  use  in  the 
laboratory.  However,  modifications  in  the  com- 
position of  the  medium  may  increase  its  sensi- 
tivity, especially  to  the  nonfermenting  bacteria. 

What  J envision  is  a simplified  method  of  bed- 
side diagnosis  of  urinary  tract  infection  incor- 
porating these  key  features: 

• Each  patient  with  an  indwelling  catheter 
would  have  daily  bacteriological  “screening.” 

• The  specimen  would  be  obtained  aseptically 
through  the  puncture  port  which  is  now  an  in- 
tegral part  of  most  closed  drainage  systems. 

• This  specimen  would  best  be  obtained  in  a 
device  which  incorporates  aspiration  and  storage 
within  itself  so  as  to  avoid  having  to  transfer  it 
to  another  container.  Such  a device  (Pharmaseal 
Urine  Sampling  Unit)  is  now  being  manufactured 
by  one  company. 

• Preferably  this  container  would  incorporate 
within  itself  a bacteriological  indicator  like  the 
dbrt  medium  or  a variant  of  the  dipslide. 


• The  container  would  then  be  attached  to  the 
patient's  drainage  bag,  thereby  serving  to  iden- 
tify it  without  having  to  label  it. 

• Each  morning  the  previous  day’s  specimen 
would  be  read  at  the  bedside  by  inspection.  If 
negative,  it  would  be  discarded  and  a new  con- 
tainer inoculated. 

• If  positive,  an  orthodox  urine  culture  would 
be  inoculated  and  treatment  could  be  begun 
while  awaiting  the  definitive  sensitivity  studies. 
Perhaps  a Gram  stain  done  on  the  positive  bac- 
teriological screening  test  might  serve  as  a valu- 
able guide  to  such  treatment. 

The  results  of  this  pilot  study  suggest  that  such 
a regimen  of  bedside  testing  using  the  dbrt  me- 
dium would  probably  detect  bacteriuria  within 
24  hours  of  its  appearance  90  percent  of  the  time. 
If  such  a method  were  in  use  today  the  morbidity 
and  cost  of  such  infection  should  be  greatly 
reduced. 
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Percutaneous  Radio-Frequency 
Rhizotomy  in  the  Treatment  of 
Trigeminal  Neuralgia 

GERALD  D.  SILVERBERG,  MD,  and  RICHARD  H.  BRITT,  MD,  Stanford,  California 


A percutaneous  technique  of  selective  partial  trigeminal  root  coagulation  was 
evaluated  in  the  treatment  of  38  patients  suffering  from  trigeminal  neuralgia, 
1 patient  with  pain  secondary  to  oral  carcinoma  and  1 patient  with  atypical 
facial  pain.  The  pain  of  trigeminal  neuralgia  was  relieved  in  94.7  percent  of 
patients.  Pain  was  relieved  in  the  patient  with  oral  carcinoma,  but  not  in  the 
patient  with  atypical  facial  pain.  There  was  no  mortality  and  no  permanent 
morbidity  outside  of  the  trigeminal  nerve  lesion.  The  procedure  requires  only 
a brief  hospital  stay  without  the  time,  expense  and  hazards  of  open  cranial 
surgical  procedures. 


Trigeminal  neuralgia  (tic  douloureux)  is  one 
of  the  most  painful  afflictions  known  to  man.  In 
order  to  relieve  the  sufferer,  peripheral  branches 
of  the  trigeminal  nerve,  the  Gasserian  ganglion 
and  the  trigeminal  root  have  been  interrupted 
surgically  or  by  the  injection  of  toxic  agents.1 
Medications  such  as  carbamazepine  (Tegretol®) 
or  phenytoin  (Dilantin®)  have  reduced  the  fre- 
quency and  severity  of  the  pain  attacks  in  many 
patients  but  with  a considerable  failure  rate  as 
well  as  a high  incidence  of  unpleasant  side 
effects.2 

Although  craniotomy  with  partial  section  of 
the  trigeminal  root  or  removal  of  compressing 
vessels  affords  lasting  relief  from  trigeminal  neu- 
ralgia, it  does  require  a general  anesthesia,  open 
cranial  surgical  operation  and  a time-consuming 
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and  expensive  hospital  stay.  A percutaneous  tech- 
nique has  recently  been  introduced8,4  that  is  as 
effective  in  relieving  tic  pain  as  the  open  surgical 
therapy.  We  have  used  this  procedure  in  40  pa- 
tients at  Stanford  and  have  been  impressed  with 
its  safety  and  effectiveness. 

Method 

The  method  we  use  differs  only  slightly  from 
that  previously  reported.3-6  The  patient  is  brought 
to  the  operating  room  awake  and  alert.  No  pre- 
medication is  used.  A peripheral  intravenous 
line  is  placed.  Electrocardiograms  and  pulse  are 
monitored.  A portable  image  intensifier  is  posi- 
tioned to  give  a true  lateral  picture  of  the  skull. 
The  appropriate  side  of  the  face  and  adjacent 
shoulder  are  prepared  with  betadine  antiseptic. 
A point  (A)  is  marked  on  the  cheek  at  the  inter- 
section of  a line  dropped  perpendicularly  down 
the  cheek  from  the  inner  edge  of  the  pupil  with 
a line  joining  the  external  auditory  canal  and  the 
top  of  the  nasolabial  fold.  A second  point  (B)  is 
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Figure  1. — A,  The  three  coordinates  are  marked  on  the 
face  of  a patient.  B,  The  needle  electrode  has  been 
inserted  and  advanced  along  the  coordinates  to  pene- 
trate the  foramen  ovale. 

marked  3 cm  in  front  of  the  external  auditory 
meatus.  A point  2.5  to  3 cm  lateral  to  the  angle 
of  the  mouth  is  injected  with  a 0.5  percent  solu- 
tion of  xylocaine  and  a xylocaine  wheal  is  raised 
on  the  shoulder  (Figure  1A). 

A disposable  spinal  needle  inserted  into  the 
shoulder  acts  as  the  ground  electrode.  The  patient 
is  then  briefly  anesthetized  with  intravenous  ad- 
ministration of  methohexital  (Brevital®),  30-60 
mg.,  while  a needle  electrode  (Radionics  Type 
TIC  Kit,  Radionics,  Inc.,  76  Cambridge  St.,  Burl- 
ington, MA  01803)  is  inserted  at  the  point 
lateral  to  the  corner  of  the  mouth.  A finger  in  the 
mouth  guides  the  needle  through  the  soft  tissue 
of  the  cheek  between  the  skin  and  mucous  mem- 
brane as  it  is  advanced  medial  to  the  ramus  of 
the  mandible  towards  the  base  of  the  skull.  In 
order  to  penetrate  the  foramen  ovale,  the  needle 
is  directed  towards  a point  at  the  intersection  of 
lines  projected  posteriorly  from  point  A in  the 
sagittal  plane  and  medially  in  the  coronal  plane 
from  point  B (Figure  IB).  The  needle  is  ad- 
vanced under  x-ray  control  through  the  foramen 
ovale  toward  the  junction  of  the  clivus  and  the 


petrous  ridge  as  seen  on  the  lateral  fluoroscopic 
image  (Figure  2A).  As  the  needle  is  advanced, 
spinal  fluid  is  usually  encountered.  The  needle  is 
positioned  a few  millimeters  in  front  of  the  clivus 
for  third  division  pain,  at  the  clivus  for  second 
division  and  a few  millimeters  beyond  the  clivus 
for  first  division.  The  portable  image  intensifier 
is  then  rotated  to  check  the  needle  position  in  the 
anteroposterior  projection  (Figure  2B ) while  the 
patient  is  waking  up  from  the  methohexital. 

If  there  is  any  doubt  as  to  the  location  of  the 
needle,  a submental  vertex  view  is  obtained  to 
be  certain  the  needle  has  penetrated  the  foramen 
ovale  (Figure  2C).  Repetitive  pulse  stimulation 
at  50  cycles  per  second  with  200  to  500  mV 
(Radionics  generator  model  RFG-3AV)  will 
allow  the  patient  to  tell  what  portion  of  the  nerve 
is  being  stimulated.  After  adjustment  of  the 
needle  position,  a graded  destruction  of  the  ap- 
propriate rootlets  is  carried  out  using  a heat 
lesion.  Use  of  60°C  for  60  seconds  usually  just 
starts  a lesion  that  can  be  tested  for  with  a safety 
pin.  In  most  patients  another  dose  of  metho- 
hexital is  needed,  usually  20  to  40  mg,  during 
this  portion  of  the  procedure. 

Additional  destruction,  usually  at  higher  tem- 
peratures for  shorter  periods,  is  frequently  neces- 
sary to  render  the  pain  trigger  zone  and  a portion 
of  the  appropriate  division  permanently  hypal- 
gesic.  We  use  70°  to  75 °C  for  10  to  30  seconds 
with  frequent  testing  of  the  patient’s  response  to 
pinprick  as  a guide.  After  the  initial  lesion  or 
two,  pain  sensation  is  frequently  sufficiently  dulled 
so  that  further  increments  of  methohexital  either 
are  not  required  or  are  needed  in  a much  reduced 
dose.  We  try  to  avoid  dense  analgesia,  limiting 
the  lesion  to  a blunted  appreciation  of  the  pin- 
prick in  the  required  areas. 

Results 

Forty  patients  with  facial  pain  were  treated 
with  percutaneous  radio-frequency  rhizotomy  and 
their  conditions  followed  for  from  two  months  to 
three  years.  Of  these  patients,  38  had  trigeminal 
neuralgia.  One  patient  had  atypical  facial  pain 
and  the  last  suffered  pain  secondary  to  carcinoma 
of  the  tongue  and  floor  of  the  mouth.  The  mean 
age  was  63  years  (range:  28  to  86  years).  There 
were  12  males  and  28  females.  Pain  was  present 
on  the  right  side  in  20  patients  and  on  the  left 
side  in  19.  One  patient  with  multiple  sclerosis 
had  bilateral  facial  pain. 
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Of  the  patients  with  trigeminal  neuralgia,  19 
had  pain  in  a single  division  and  19  had  pain  in 
more  than  one  division.  The  most  common  single 
division  affected  was  V2  ( 1 1 patients),  but  pain 
affecting  both  V2  and  V3  was  the  most  common 
combination  seen  (12  patients). 

The  average  duration  of  trigeminal  neuralgia 
was  8 years  (range:  7 months  to  25  years). 
Nearly  all  patients  had  previous  treatment,  in- 
cluding therapy  with  carbamazepine  (37  patients), 
phenytoin  (15  patients),  alcohol  blocks  (18  pa- 
tients), peripheral  neurectomies  (8  patients), 
craniotomy  (4  patients),  acupuncture  (2  pa- 
tients), and  unsuccessful  attempts  at  percutane- 
ous rhizotomy  at  other  institutions  (2  patients). 

Complete  pain  relief  occurred  in  37  of  our  40 
patients  (92.5  percent)  following  percutaneous 
rhizotomy.  In  five  patients  (13.5  percent)  a 
second  lesion  was  required  because  of  recurrent 
trigeminal  neuralgia.  This  usually  occurred  two 
to  eight  weeks  after  the  first  procedure.  A repeat 
lesion  resulted  in  lasting  relief  of  pain.  Of  the 
38  patients  with  trigeminal  neuralgia,  36  (94.7 
percent)  were  finally  relieved  of  their  pain. 

In  three  patients  pain  was  not  relieved  by  the 
procedure.  In  one  woman  with  congenital  scaph- 
ocephaly, we  were  unable  to  penetrate  the  fora- 
men ovale  because  of  a pterygoalar  bar.7  She 
subsequently  had  an  open  root  section  which  has 
relieved  her  trigeminal  neuralgia.  In  another 
woman  with  trigeminal  neuralgia  who  had  had 
previous  neurectomies  for  V2  distribution  pain,  we 
were  unable  to  get  pain  relief  despite  an  increase 
in  numbness  within  the  distribution  of  V2.  The 
patient  with  atypical  facial  pain  was  also  not 
relieved  by  this  procedure. 

There  were  no  deaths  in  this  series.  Thirteen 
patients  were  over  the  age  of  70  and  all  tolerated 
the  procedure  well.  There  was  one  patient  in 
whom  the  carotid  artery  was  punctured.  The 
needle  was  withdrawn  and  redirected  more  an- 
teriorly and  laterally  to  enter  the  foramen  ovale 
rather  than  the  foramen  lacerum  and  the  pro- 
cedure continued.  The  patient’s  trigeminal  neu- 
ralgia was  relieved  and  there  were  no  sequelae 


Figure  2. — A,  A lateral  x-ray  showing  the  needle  elec- 
trode in  position.  Its  tip  lies  just  beyond  the  junction 
of  the  clivus  and  petrous  ridge  shadows.  B,  An  anterior 
posterior  projection  showing  the  electrode  just  medial 
to  the  internal  auditory  meatus  at  the  depression  in  the 
petrous  ridge  over  which  the  trigeminal  root  courses. 
C,  an  oblique  submental  vertex  view  to  show  the  elec- 
trode passing  through  the  foramen  ovale  (arrow). 
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to  the  carotid  puncture.  In  two  patients  cheek 
hematomas  developed  during  the  procedure,  but 
there  was  no  associated  morbidity.  The  most  seri- 
ous complication  was  the  development  of  a 
streptococcal  meningitis  one  week  after  the  pro- 
cedure in  a patient  in  whom  the  buccal  mucosa 
was  inadvertently  punctured  during  passage  of 
the  needle  to  the  foramen  ovale.  He  was  treated 
with  antibiotics  and  recovered.  Another  patient 
had  a mild  aseptic  meningitis  secondary  to  a 
small  amount  of  blood  in  the  subarachnoid  space 
following  the  procedure.  There  have  been  no 
cases  of  anesthesia  dolorosa.  Five  patients  had  a 
decreased  corneal  reflex  after  the  procedure,  but 
none  have  had  corneal  complications.  Two  pa- 
tients had  significant  ipsilateral  masseter  muscle 
weakness,  both  have  since  improved. 

Discussion 

It  was  initially  hoped  that  by  using  a graded 
heat  lesion,  selective  destruction  of  the  pain- 
carrying A delta  and  C fibers  within  the  trigem- 
inal root  could  be  accomplished  with  only  mini- 
mal sensory  loss.4  Unfortunately,  it  has  become 
apparent  to  us,  as  it  has  to  others,5"7  that  there  is 
a clear  trade-off  between  the  degree  of  analgesia 
produced  by  this  procedure  and  the  incidence  of 
recurrent  trigeminal  neuralgia.  The  more  re- 
stricted the  sensory  deficit,  the  higher  the  recur- 
rence rate. 

However,  the  more  dense  and  widespread  the 
anesthesia,  the  more  likely  it  is  that  the  patient 
will  experience  annoying  or  distressing  dyses- 
thesias in  the  area  of  numbness  (anesthesia  do- 
lorosa). Since  it  is  so  safe  and  simple  to  treat 
recurrence  by  further  percutaneous  rhizotomy, 
while  there  is  no  effective  treatment  for  anesthesia 
dolorosa,  we  initially  make  a small  lesion  which 
renders  the  trigger  zone  hypesthetic  (blunting  of 
a pinprick)  without  producing  dense  anesthesia. 
We  accept  that  there  will  be  an  incidence  of  pain 
recurrence  that  will  have  to  be  treated  by  further 
rhizotomy. 

The  complications  encountered  have  been  grat- 
ifyingly  few  considering  the  age  and  associated 
medical  problems  of  our  patients.  The  one  case 
of  bacterial  meningitis  should  not  have  occurred 
since  it  was  clearly  due  to  a break  in  technique. 
Fortunately,  the  patient’s  condition  responded 
promptly  to  therapy  with  antibiotics  and  the 
patient  recovered  without  sequelae.  We  had  no 
mortality  and  no  other  significant  morbidity  out- 


side of  the  trigeminal  nerve.  Of  the  complications 
involving  the  trigeminal  lesion,  the  most  danger- 
ous is  first  division  anesthesia  leading  to  neuro- 
paralytic keratitis.  One  tries  to  avoid  significant 
first  division  sensory  loss  in  any  patient  whose 
pain  and  trigger  zone  does  not  involve  first  divi- 
sion fibers,  and  with  experience  and  patience, 
this  can  be  achieved.  The  problem  is  in  those 
patients  with  first  division  tic  in  whom  a subtotal 
first  division  lesion  must  be  made.  For  some 
reason,  first  division  fibers  seem  to  be  more  sen- 
sitive to  the  radio-frequency  lesion  than  second 
or  third  division  rootlets,  and  we  have  seen  the 
lesion  progress  with  remarkable  rapidity  in  some 
of  these  patients.  Fortunately,  we  have  not  yet 
had  a case  of  keratitis  occur.  Weakness  of  the 
ipsilateral  muscles  of  mastication  is  not  an  un- 
common complication  of  the  procedure.  Curi- 
ously, patients  do  not  seem  to  notice  a unilateral 
motor  loss.  Regeneration  is  the  rule  and  motor 
power  improves  with  time.5,8 

Damage  to  the  carotid  artery,  the  extraocular 
motor  nerves  and  the  ipsilateral  temporal  lobe 
has  been  reported  by  others.5"8  Fortunately,  these 
complications  are  extremely  rare  and  usually 
occur  only  if  the  radiographic  guidelines  above 
are  not  rigidly  followed.0  As  others  have  noted,8’8 
atypical  facial  pain  is  not  helped  by  this  pro- 
cedure and  it  remains  a treatment  dilemma.  In 
summary  then,  percutaneous  radio-frequency 
trigeminal  rhizotomy  is  a safe  and  effective  treat- 
ment for  trigeminal  neuralgia,  requiring  only  a 
few  days  in  hospital.  With  experience  and  pa- 
tience, pain  relief  can  be  achieved  with  only  mini- 
mal risk  and  discomfort  to  the  patient. 
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Infectious  Disease 
Emergencies:  The 
Clostridial  Syndromes 


David  K.  Henderson,  md:*  This  conference 
deals  with  a number  of  disease  states  caused  by 
various  members  of  the  genus  Clostridium.  While 
these  syndromes  constitute  a nonhomogeneous 
group,  all  of  them  require  emergent  recognition, 
prompt  initiation  of  specific  therapy  and  aggres- 
sive supportive  care.  We  have  chosen  to  discuss 
these  syndromes  as  a group  to  focus  on  the  ex- 
treme potency  of  the  toxins  elaborated  by  the 
clostridia,  and  to  comment  on  specific  and  non- 
specific measures  which  should  be  employed  in 
the  therapy  of  these  syndromes.  The  syndromes 
to  be  discussed  include  botulism,  tetanus  and 
clostridial  soft  tissue  infection. 

Before  beginning  our  discussion  of  these  clos- 
tridial emergency  syndromes,  perhaps  we  should 
first  review  a little  of  the  bacteriology  of  these 
unusual  organisms. 

The  clostridia  are  anaerobic,  pleomorphic, 
spore-forming,  usually  Gram-positive  bacilli.  Most 
strains  are  strictly  anaerobic,  while  a few  are 
slightly  aerotolerant.  All  clostridia  form  spores, 
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some  more  readily  than  others;  and  most,  but  not 
all,  are  motile.  These  organisms  reside  primarily 
in  the  soil,  and  are  nearly  ubiquitous  in  distribu- 
tion. Meyer,  in  his  classic  studies  on  botulism, 
found  Clostridium  botulinum  in  from  1 to  25 
percent  of  all  soil  samples  taken  from  several 
continents.1 

The  organisms  upon  which  we  shall  focus  our 
attention  today  share  another  feature  in  common 
— all  of  them  produce  potent  exotoxins.  These 
toxins  are  among  the  most  highly  lethal  poisons 
known  to  man  and  are  the  major  reason  why  the 
organisms  and  the  disease  states  they  produce  re- 
main some  of  the  most  feared  in  clinical  medicine. 

Botulism 

DAVID  K.  HENDERSON,  MD 

History 

All  of  the  clostridial  emergency  syndromes 
have  firmly  established  historical  roots.  The 
disease  entity  which  is  to  be  discussed  first,  botu- 
lism, is  no  exception.  A summary  of  some  of  the 
historical  highlights  will  be  presented  here.  Should 
the  reader  desire  more  detailed  historical  infor- 
mation, several  excellent  reviews  of  this  topic 
have  been  published.1-4 

The  clinical  syndrome  we  know  as  botulism 
obtained  its  name  because  of  its  association  with 
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blood  sausage  in  Germany  in  the  late  1700’s. 
Centuries  earlier,  in  about  900  ad,  Leo  VI,  an 
emperor  of  Byzantium,  recognized  blood  sausage 
as  being  potentially  lethal  and  forbade  its  con- 
sumption by  his  subjects.  For  this  reason,  accord- 
ing to  Meyer,5  he  acquired  the  title  “Leo  the 
Wise.” 

In  1895  the  Belgian  microbiologist  Van 
Ermengem  first  isolated  the  causative  agent  from 
salted,  uncooked  ham  which  had  caused  a neuro- 
paralytic syndrome  in  34  musicians.4 

The  myth  that  botulism  was  associated  only 
with  spoiled  meat  products  was  dispelled  by 
separate  outbreaks,  both  caused  by  contaminated 
beans,  in  Germany  and  in  Stanford,  California, 
in  1904  and  1913,  respectively.5 

A pronounced  rise  in  the  incidence  of  the  dis- 
ease paralleled  the  rapid  growth  of  the  commer- 
cial canning  industry  in  the  United  States  in  the 
early  20th  century.  By  1919  a California  botu- 
lism commission  had  been  funded  by  the  com- 
mercial canning  industry  and  this  resulted  in  the 
eventual  development  of  safer  canning  procedures 
as  well  as  legislation  to  guarantee  them.  Since 
that  time,  sporadic  outbreaks  of  botulism  have 
occurred,  usually  traceable  to  home-canned,  dried 
or  smoked,  poorly  processed,  or  poorly  prepared 
foods.  The  outbreaks  caused  by  commercial  foods 
have  usually  been  traceable  to  errors  in  process- 
ing or  storage  of  the  food. 

Bacteriology 

Eight  toxigenic  serotypes  of  C botulinum  exist 
(types  A,  B,  C a,  C /?,  D,  E,  F and  G).  The  organ- 
isms are  classified  by  the  toxins  they  produce. 
Types  A,  B,  E and  F have  been  shown  to  produce 
disease  in  man.  The  organisms  produce  their 
toxins  while  in  the  vegetative  state  in  a environ- 
ment of  pH  4.6  to  5. 3. 3 These  organisms,  many 
of  which  require  some  vitamin  and  amino  acid 
supplementation  for  propagation  on  artificial 
media,  all  require  strict  anaerobic  conditions  for 
growth.  Complete  absence  of  oxygen  may  not  be 
necessary  for  toxin  production.  C botulinum 
spores  are  able  to  withstand  surprising  amounts 
of  heat,  drying,  freezing,  ionizing  radiation  and 
chemical  exposure.4  The  spores  themselves  may 
contain  minute  amounts  of  toxin. 

Toxin 

The  toxins  elaborated  by  C botulinum  are  ex- 
tremely potent.  Jensen  notes  that  the  lethal  dose 
of  type  A toxin  for  white  mice  may  be  as  little  as 


10-i  i grams  per  kg  Gf  body  weight,  or  about  950 
molecules  of  toxin  per  mouse.0  The  toxins  are 
proteins  and,  with  the  exception  of  the  type  C 
strains,  are  serologically  distinct.  Antitoxin  to 
type  Co  neutralizes  the  toxins  of  both  the  C« 
strains  as  well  as  the  C[J  toxin;  while  antitoxin  to 
the  toxin  produced  by  the  C (1  strain  neutralizes 
only  CfS  toxin.  The  toxin  is  not  destroyed  by  the 
process  of  gastrointestinal  digestion,  and,  in  fact, 
may  be  potentiated  in  the  process  of  digestion  and 
absorption — presumably  due  to  the  action  of  non- 
specific proteases  in  the  stomach  cleaving  the 
toxin  to  a more  active  form.7'9  The  toxins  are 
heat  labile  and  are  inactivated  by  boiling  for  six 
to  ten  minutes,  but  are  otherwise  reasonably 
stable,  withstanding  wide  variations  of  pH, 
chemicals  and  ionizing  radiation.3 

The  toxins  are  rapidly  absorbed  from  the  gas- 
trointestinal tract  and  rapidly  become  bound  to 
neural  tissue,  probably  by  transport  via  the  blood- 
stream or  the  lymphatics.10  The  toxins  act  at  the 
level  of  the  neuromyal  junction.  Release  of  ace- 
tylcholine is  inhibited  from  the  terminal  axons 
producing  a neuroparalytic  syndrome  similar  to 
that  induced  by  hypermagnesemia,  hypocalcemia, 
aminoglycoside  toxicity  and  the  Eaton-Lambert 
syndrome.11  Several  investigators  have  studied 
nerve  conduction  and  stimulation  and  have  found 
that  repetitive  stimuli  (25  to  50  stimuli  per 
second)  resulted  in  facilitation  of  the  action  po- 
tential of  the  affected  muscles  (posttetanic  facili- 
tation). This  situation  is  not  unique  in  clinical 
medicine  and  roughly  parallels  the  electrical  find- 
ings in  the  Eaton-Lambert  syndrome.12  The  am- 
plitude of  the  facilitated  action  potential,  how- 
ever, has  been  found  to  be  less  than  normal, 
unlike  the  Eaton-Lambert  syndrome.11 

Kao  and  co-workers  have  further  documented 
the  blockade  of  acetylcholine  release  and  sug- 
gested that  the  block  may  be  at  the  level  of 
exocytosis  of  acetylcholine  granules  from  the 
terminal  axons.13 

The  various  toxins  differ  widely  in  their  affinity 
for  neural  tissue.  Type  A toxin  is  the  most  tightly 
bound,  type  E next  and  type  B the  least  well 
bound.  The  variations  in  binding  relate  inversely 
to  the  facility  with  which  the  toxin  may  be  re- 
covered from  the  serum  (that  is,  those  toxins  that 
are  poorly  bound  remain  in  the  serum  longer). 
The  toxins  which  continue  to  circulate  are,  there- 
fore, more  readily  available  for  neutralization  by 
antitoxin. 
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TABLE  1. — Frequency  of  Botulism  Cases  in  the 
United  States,  1899-1973,  by  Serotype * 


Type 

All  Cases 
( Percent ) 

Cases  with 
Identifiable 
Serotype 
( Percent ) 

Type  A 

23.1 

69.4 

Type  B 

6.3 

20.0 

Type  E 

3.2 

9.4 

Type  F 

0.1 

0.4 

Types  A and  B 

0.3 

0.8 

Untypeable  . . . . 

66.7 

♦Modified  from  data 

accumulated  by  the 

Center  for  Disease 

Control.14 

Epidemiology 

According  to  the  Center  for  Disease  Control 
(cdc)  in  Atlanta,  688  outbreaks  of  botulism 
(1,784  cases)  have  occurred  in  the  United  States 
from  1899  to  1973. 14  Both  the  incidence  and  the 
fatality  rate  climbed  steadily  until  the  1940's. 
From  the  early  1940’s  until  1970  the  incidence 
fell  from  nearly  40  cases  per  year  to  fewer  than 
20.  In  the  1940’s,  mortality  occurred  in  more 
than  60  percent  of  all  cases.  By  the  1960’s,  the 
incidence  and  the  fatality  rate  had  dropped  to 
nearly  25  percent.14  Since  the  1960’s  the  inci- 
dence and  the  fatality  rate  have  remained  fairly 
constant. 

Vegetables  have  become  the  most  commonly 
implicated  source  in  food-borne  botulism.  Vege- 
tables accounted  for  17.4  percent  of  all  outbreaks 
reported,  while  meats,  including  fish  and  poultry, 
accounted  for  only  6.1  percent.14  Of  the  688  out- 
breaks reported  from  1899  to  1973,  nearly  67 
percent  could  not  be  traced  to  any  contaminated 
food  source.  If  the  cases  in  which  no  identifiable 
source  can  be  documented  are  eliminated,  vege- 
tables account  for  more  than  50  percent  of  the 
remaining  cases. 

Nearly  two  thirds  of  the  cases  summarized  by 
the  cdc  were  untypeable.  The  frequency  of  botu- 
lism cases  by  serotypes  is  presented  in  Table  1. 

Type  A remains  the  most  common  serotype 
seen  in  clinical  disease.  Also  of  interest  is  the  fact 
that  there  is  a geographic  variation  in  both  the 
frequency  of  cases  seen  and  in  the  serotype  found. 
Type  A,  for  instance,  is  most  commonly  found 
in  the  western  United  States.  Approximately  90 
percent  of  all  cases  qf  type  A botulism  occurring 
in  the  United  States  are  found  west  of  the  Missis- 
sippi River.14  Of  the  cases  of  type  B botulism,  67 
percent  are  found  east  of  the  Mississippi.14  More 
than  a third  of  all  cases  occurred  in  California. 


The  reason  for  the  high  incidence  of  botulism  in 
California  is  unclear.  Werner  and  Chin  have 
postulated  that  a heightened  awareness  of  the 
disease  or  possibly  a higher  concentration  of  the 
spores  of  C botulinum  in  the  soil  of  California 
might  account  for  this  increased  incidence.15 
Type  E botulism  has  been  most  closely  associated 
with  fish  and  marine  products.  Most  cases  of  type 
E botulism  in  the  United  States  have  occurred  in 
Alaska  and  in  states  surrounding  the  Great 
Lakes.14  Type  F botulism  is  extremely  rare.  Only 
two  outbreaks  in  humans  have  been  reported,16’17 
and  one  of  these  outbreaks  occurred  in  California. 
Additionally,  one  outbreak  each  of  types  C«  and 
type  D botulism  in  humans  was  reported  by 
Dolman.4 

Diagnosis 

Symptomatology 

Symptoms  of  botulism  are  relatively  specific 
and  usually  suggest  the  diagnosis  early  in  the 
course  of  the  disease.  Unfortunately  the  diagnosis 
is  frequently  missed  early  in  the  development  of 
the  disease  since  it  is  relatively  uncommon  and 
most  physicians  have  a low  index  of  suspicion. 
The  onset  of  the  disease  usually  occurs  between 
12  and  48  hours  after  the  ingestion  of  contami- 
nated food.  Rapid  onset  of  the  disease  (that  is, 
development  of  symptomatology  in  less  than  24 
hours  after  ingestion)  is  a poor  prognostic  sign 
and  predicts  a more  severe  illness  with  a more 
protracted  course  and  a higher  fatality  rate.13 
Cranial  nerve  symptoms,  most  commonly  relat- 
ing to  the  extraocular  muscles  (diplopia,  ptosis 
and  blurred  vision),  pharynx  (dysphagia,  phar- 
yngeal pain),  or  larynx  (dysphonia)  are  among 
the  most  common  specific  presenting  symptoms. 
These  presenting  complaints  are  commonly  fol- 
lowed by  the  development  of  a symmetrical  de- 
scending paralysis  which  affects  all  muscle  groups 
but  spares  the  sensorium. 

In  addition  to  the  above  symptoms,  other 
common  presenting  manifestations  of  botulism 
include  nausea,  vomiting,  abdominal  pain,  ab- 
dominal cramping,  early  diarrhea,  late  constipa- 
tion, dizziness  and  occasionally  symptoms  of 
urinary  retention. 

Physical  Findings 

The  cdc  lists  five  cardinal  features  of  botu- 
lism.14 They  are  as  follows:  (1)  fever  is  absent, 
(2)  mental  status  is  normal,  (3)  the  pulse  rate 
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TABLE  2. — Wound  Botulism * 

No  epidemiologic  evidence  for  food  contamination. 
There  is  an  apparent  wound  source  of  the  organism. 
Gastrointestinal  symptoms  are  uncommon. 

Fever  may  be  present  (secondary  to  wound  infection). 
The  incubation  period  is  slightly  longer  (4-14  days). 
Toxin  may  be  identified  in  both  the  serum  and  the 
wound. 

Wound  cultures  may  be  positive  for  Clostridium  botu- 
linum. 

♦After  Merson  and  Dowell.24 


is  normal  or  slow,  (4)  sensory  deficits  are  absent 
and  (5)  neurological  manifestations  are  sym- 
metrical. 

A few  of  these  cardinal  features  may  be  masked 
by  concurrent  problems.  Fever,  as  well  as  tach- 
ycardia, may  be  present  if  a patient  has  developed 
a complicating  infection,  such  as  aspiration  pneu- 
monia or  urinary  tract  infection.  Mild  alteration 
in  the  mental  status  may  be  noted.  The  patient 
may  be  agitated,  combative  or  drowsy;  but  most 
patients  are  arousable  and  oriented. 

Nearly  three  fourths  of  the  patients  reviewed  by 
the  cdc  had  respiratory  embarassment,  almost 
half  had  specific  muscle  paresis  and  nearly  half 
had  involvement  of  the  eye  muscles.14  Less  com- 
mon findings  from  this  series  included  pupillary 
findings,  dry  mucous  membranes,  cerebellar  find- 
ings and  postural  hypotension.14 

Laboratory  Diagnosis 

General  laboratory  evaluation  in  botulism  is 
of  little  value.  Most  of  the  routine  screening  pro- 
cedures are  not  affected  by  the  disease.  The  blood 
count,  urine  analysis,  cerebrospinal  fluid  evalu- 
ation and  serum  electrolytes  are  all  normal. 

Radiographic  findings  are  not  generally  helpful 
as  well,  with  the  possible  exception  that  an  early 
ileus  due  to  botulism  may  be  present  on  an  ab- 
dominal film.19 

The  electrocardiogram  (ecg)  is  frequently  ab- 
normal, but  is  usually  nonspecific.  Abnormalities 
one  may  see  on  the  ecg  include  nonspecific  ST 
segment  changes  and  T-wave  inversion.  Occasion- 
ally botulism  may  cause  a pattern  on  the  ecg 
that  is  indistinguishable  from  inferior  infarction. 

An  extremely  helpful  laboratory  aid  in  the 
diagnosis  of  botulism  is  the  electromyogram 
(emg).  Several  investigators  have  stressed  the 
importance  of  showing  posttetanic  facilitation  of 
the  muscle  action  potential.  At  least  one  group  of 
investigators  has  suggested  that  this  facilitation, 
while  similar  to  the  electrical  findings  in  the 


Eaton-Lambert  syndrome,  is  specific  enough  to 
assist  in  confirming  the  diagnosis  of  botulism.11 

Cherington  has  also  noted  the  phenomenon  of 
posttetanic  facilitation  in  patients  with  botulism.20 
Additionally,  he  notes  that  less  frequent  stimuli 
(that  is,  a rate  of  two  stimuli  per  second)  resulted 
in  a decrement  in  the  recorded  action  potential. 
In  this  paper  the  author  also  notes  that  the  onset 
of  the  electrical  abnormality  may  lag  behind  the 
early  symptomatology  of  botulism,  and  that  the 
degree  of  posttetanic  facilitation  which  occurs 
relates  directly  to  the  severity  of  the  disease.20 

By  far  the  best  way  to  confirm  the  diagnosis  of 
botulism  in  the  laboratory  is  by  demonstrating  the 
presence  of  toxin  in  the  affected  patient.  Classi- 
cally, clinicians  have  examined  serum  and  incrim- 
inated foods  for  the  presence  of  the  toxin  by 
using  the  mouse  neutralization  test.21  Mice  are 
protected  with  type-specific  antisera  and  then  in- 
jected intraperitoneally  with  samples  from  chemi- 
cally suspect  material. 

Recent  attention  has  focused  on  stool  speci- 
mens as  a fairly  reliable  source  of  toxin  in  pa- 
tients with  clinical  botulism.22  Therefore,  when 
the  diagnosis  of  botulism  is  suspected,  samples  of 
serum,  gastric  contents,  stool  and  epidemiologi- 
cally  incriminated  foods  should  be  sent  immedi- 
ately to  the  nearest  reference  laboratory  for  con- 
firmation. In  addition,  physicians  should  notify 
local,  state  and  federal  public  health  officials.23 

Wound  Botulism 

Two  other  clinically  distinct  syndromes  caused 
by  C botulinum  deserve  our  attention.  The  first, 
wound  botulism,  wds  reviewed  in  some  detail  by 
Merson  and  Dowell  in  1973. 24  These  authors 
reviewed  nine  cases  of  botulism  resulting  from 
wounds  contaminated  with  C botulinum  and  out- 
lined the  difference  in  clinical  presentation  of 
wound  botulism  from  classical,  food-borne  botu- 
lism. The  salient  features  of  wound  botulism  are 
outlined  in  Table  2.  The  absence  of  gastrointes- 
tinal symptoms,  the  clinical  signs  of  wound  in- 
fection (for  example,  fever  and  induration),  and 
the  frequent  finding  of  the  organism  or  the  toxin 
in  the  wound  are  obvious  differences  in  the  clini- 
cal syndromes.  All  of  the  cases  reported  by  Mer- 
son and  Dowell  were  either  untyped  or  type  A. 
This  alone  could  account  for  the  paucity  of  gas- 
trointestinal symptoms.  After  the  acquisition  of 
the  toxin,  however,  patients  develop  the  charac- 
teristic clinical  syndrome  with  the  classical  elec- 
trical findings  of  botulism.24 
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TABLE  3. — Therapy  of  Botulism 

Administration  of  antitoxin. 
Elimination  of  persistent  organisms. 
Supportive  care. 

Pharmacologic  manipulation. 


Infant  Botulism 

A third  and  more  recently  identified  syndrome 
of  botulism  is  infant  botulism.  This  syndrome, 
unlike  the  classical  food-borne  illness,  probably 
results  from  the  ingestion  of  spores  of  C botu- 
linum.  The  spores  germinate  in  the  gut  of  the 
infant  and  subsequently  produce  their  toxin  in 
vivo.  The  clinical  presentation  is  that  of  neuro- 
muscular paralysis.  Constipation  is  a frequent 
presenting  complaint  with  subsequent  develop- 
ment of  weakness,  lethargy  and  hypotonia.  Death 
has  been  attributed  to  respiratory  insufficiency. 
Infants  under  six  months  of  age  are  most  com- 
monly affected,  and  the  diagnosis  can  be  estab- 
lished on  the  basis  of  clinical  presentation,  the 
characteristic  electromyogram,  and  showing  the 
presence  of  the  toxin  in  serum,  and  particularly 
in  stool  specimens.25  The  causative  agent  may 
also  be  cultured  from  the  stool  or  gastric  aspira- 
tion. The  incidence  of  this  newly  recognized  syn- 
drome is  not  certain,  although  one  preliminary 
estimate  from  the  California  Department  of 
Health  suggests  100  cases  a year  may  occur  in 
California.26 

Differential  Diagnosis 

While  the  clinical  syndrome  of  food-borne 
botulism  is  fairly  specific,  several  different  disease 
states  are  frequently  confused  with  botulism.  Of 
the  438  suspected  outbreaks  of  botulism  reported 
to  the  cdc  in  a recent  ten  year  period,  75  (17.1 
percent)  were  subsequently  confirmed  as  out- 
breaks of  botulism.14  Other  than  botulism,  the 
most  common  final  diagnoses  in  these  cases  in- 
clude Guillain-Barre  syndrome,  chemical  intoxi- 
cation and  food  poisoning. 

The  presence  of  fever  and  abnormal  cerebro- 
spinal fluid  findings  should  help  exclude  botulism 
and  suggest  one  of  the  viral  encephalitides.  The 
presence  of  focal  neurologic  symptoms  or  findings 
should  suggest  a mass  lesion  or  midbrain  stroke 
syndrome.  Paresthesias  suggest  the  Guillain-Barre 
syndrome  (along  with  its  characteristic  ascending 
paresis),  tick  paralysis,  and  shellfish  poisoning. 
Rapid  onset  (that  is,  the  development  of  symp- 
toms within  minutes  or  hours  after  ingestion) 


should  suggest  chemical  intoxication,  shellfish  or 
mushroom  poisoning.  Chemicals  likely  to  be  im- 
plicated in  poisonings  of  this  sort  include  carbon 
monoxide,  barium  carbonate,  organic  phosphates, 
methanol  and  atropine. 

Myasthenia  gravis  can  be  distinguished  on  the 
basis  of  muscular  fatiguability,  a positive  response 
to  intravenous  injection  of  endrophonium  chlo- 
ride and  nerve  conduction  studies  that  show  de- 
creasing amplitude  of  the  action  potential  with 
repetitive  stimuli. 

Diarrhea  without  subsequent  cranial  nerve 
involvement  is  most  likely  to  be  due  to  Staph- 
ylococcus, Shigella,  Salmonella,  toxigenic  Escher- 
ichia coli,  Clostridium  perfringens,  or  other 
bacterial  pathogens. 

In  addition,  several  antibiotics  have  been  noted 
to  cause  a neuroparalytic  syndrome  after  adminis- 
tration, especially  following  the  induction  of 
general  anesthesia.  Nearly  all  of  the  aminoglyco- 
sides, polymyxins  and  bacitracin  have  been  im- 
plicated in  this  syndrome.27 

Therapy 

The  principles  for  managing  patients  with 
clinical  botulism  are  outlined  in  Table  3. 

All  patients  with  clinical  botulism  should  be 
admitted  to  an  intensive  care  area  of  the  hospital, 
evaluated  and  treated  promptly.  Samples  of 
serum,  gastric  contents,  stool  and  incriminated 
foodstuffs  should  be  obtained  and  sent  to  a refer- 
ence laboratory.  Patients  should  be  skin  tested 
for  horse  serum  sensitivity,  and  if  it  is  present, 
desensitized  as  quickly  as  possible.  If  the  toxin 
type  is  unknown,  trivalent  antitoxin,  containing 
antitoxin  to  types  A,  B and  E should  be  admin- 
istered. The  trivalent  antitoxin  is  manufactured 
by  Connaught  Laboratories  of  Toronto,  Ontario, 
Canada.  This  preparation  is  available  either  from 
the  California  State  Health  Department  or  from 
the  cdc.  The  contents  of  one  vial  should  be  ad- 
ministered intravenously  every  four  hours  for  a 
total  of  four  or  five  doses.15  Since  some  toxins 
have  been  shown  present  in  the  serum  as  late  as 
several  weeks  after  ingestion,  continued  monitor- 
ing of  the  serum  (especially  in  type  B botulism) 
for  the  presence  of  toxin  is  advisable.  If  subse- 
quent toxin  is  detected  in  the  serum,  more  anti- 
toxin should  be  administered. 

If  the  outbreak  is  known  to  be  caused  by  or- 
ganisms of  type  A or  B,  a bivalent  preparation  is 
commercially  available  from  Lederle  Labora- 
tories, Los  Angeles.  Monovalent  Type  E anti- 


THE  WESTERN  JOURNAL  OF  MEDICINE  105 


THE  CLOSTRIDIAL  SYNDROMES 


toxin  is  also  available  from  the  cdc  in  the  event 
of  a known  type  E outbreak. 

In  the  unlikely  event  that  the  clinical  botulism 
is  found  to  be  caused  by  types  C,  D,  F,  or  G 
organisms,  polyvalent  antitoxin  manufactured  by 
the  Serum  Institute  of  Denmark  is  available  from 
the  cdc.14 

The  patient’s  condition  should  be  monitored 
closely.  The  gastrointestinal  tract  should  be  emp- 
tied. This  can  be  accomplished  by  inducing 
emesis,  lavage,  cathartics  and  high  enemas  in 
appropriate  patients.  Incipient  paralysis  is  a clear 
contraindication  to  the  use  of  emetics,  and  the 
presence  of  bowel  atony  or  ileus  should  mandate 
against  the  use  of  cathartics. 

Some  investigators  have  advocated  the  use  of 
antibiotics,  usually  penicillin.28  The  efficacy  of 
antibiotics  in  food-borne  botulism  has  not  been 
established. 

Careful  pulmonary  management  of  patients 
with  neuroparalytic  syndromes  has  probably  been 
one  of  the  major  contributing  factors  to  the  low- 
ered mortality  due  to  these  diseases  since  the 
1940’s.  Other  adjunctive  therapies  should  include 
attention  to  the  patient’s  bowel  habits,  cardiac 
status,  muscle  tone,  integumentary  system  and  nu- 
tritional status.  Prophylactic  low  dose  heparin 
may  be  of  value  in  preventing  the  complications 
of  thrombophlebitis  and  subsequent  pulmonary 
embolism.  Cardiac  monitoring  is  essential  because 
of  the  propensity  for  this  disease  to  terminate  in 
sudden  death — probably  due  to  cardiac  arrhyth- 
mias. Decubitus  ulceration  may  be  a cause  of 
sepsis  and  death  in  chronically  bedridden  pa- 
tients,29 and  careful  attention  to  positioning  and 
physical  therapy  can  help  prevent  ulceration  as 
well  as  other  musculoskeletal  complications  such 
as  contractions.  Parenteral  hyperalimentation  may 
be  advisable  in  some  patients  to  increase  their 
caloric  intake. 

Several  drugs  have  been  tried  in  an  attempt 
to  reverse  the  blockade  of  acetylcholine  release. 
Of  those  tried,  guanidine  hydrochloride  has  re- 
ceived the  most  attention.  Several  case  reports 
have  appeared  suggesting  some  beneficial  effect 
of  the  drug  in  clinical  botulism,10’31  and  several 
failures  have  been  reported  as  well.32,33  Its  use 
remains  controversial  and  attempts  to  use  the 
drug  should  be  accompanied  by  careful  monitor- 
ing of  objective  clinical  measures  of  the  disease. 
Side  effects  of  guanidine  include  nausea,  vomit- 
ing, paresthesias,  fasciculations  and  rare  idiosyn- 


cratic reactions  including  bone  marrow  toxicity. 

In  cases  in  which  wound  botulism  is  suspected, 
all  of  the  above  modalities  should  be  employed. 
After  the  administration  of  the  antitoxin,  aggres- 
sive debridement  and  drainage  of  the  wound 
should  be  carried  out.24  Penicillin  should  also  be 
administered,  though  again  its  efficacy  has  not 
been  proved. 

Proper  management  of  infant  botulism  has  not 
been  completely  delineated.  Patients  should  be 
given  antitoxin,  although  its  efficacy  in  this  new 
clinical  syndrome  has  yet  to  be  established.  Gas- 
trointestinal evacuation  should  be  carried  out  un- 
less ileus  is  present,  and  patients  should  be  given 
supportive  care.  The  possibility  that  antibiotics, 
administered  either  by  the  oral  or  parenteral 
route,  may  be  of  value  is  still  theoretical. 

The  management  of  asymptomatic  patients 
with  possible  exposure  to  botulism  is  less  certain. 
If  the  patient  is  known  to  have  consumed  con- 
taminated food  and  presents  within  one  week  of 
the  ingestion,  he  should  be  admitted,  evaluated 
and  treated  with  antitoxin.  The  diagnostic  studies 
outlined  above  should  be  carried  out  and  adjunc- 
tive therapy  administered  as  the  clinical  course 
dictates. 

If  it  is  not  certain  whether  the  patient  has 
consumed  contaminated  food,  and  he  remains 
asymptomatic,  the  patient  should  be  admitted  to 
the  hospital  for  observation.  The  gastrointestinal 
tract  should  be  emptied  and  serum,  stool  and 
gastric  contents  sent  for  diagnostic  studies. 

The  decision  whether  to  administer  antitoxin 
is  a difficult  one,  and  the  possible  complications 
of  the  antitoxin  (for  example,  anaphylaxis  or 
serum  sickness)  should  be  weighed  carefully.  At 
the  first  sign  or  symptom  suggestive  of  botulism, 
it  is  advisable  to  administer  the  antitoxin. 

Finally,  I should  emphasize  that  the  care  of  a 
patient  with  botulism  is  dependent  on  careful 
planning  and  attention  to  detail.  All  the  people 
involved  in  the  care  of  the  patient — nurses;  pri- 
mary physicians;  consultants  in  pulmonary  medi- 
cine, infectious  diseases  and  otolaryngology,  and 
physical  therapists — should  plan  the  patient’s 
therapy  and  each  should  be  fully  aware  of  the 
continuing  therapeutic  plan. 

The  second  clostridial  syndrome  to  be  dis- 
cussed is  tetanus.  As  indicated  by  the  following 
description,  tetanus  has  firmly  established  his- 
torical roots  as  well. 
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Tetanus 

DAVID  B.  TILLMAN,  MD* 

History 

“The  master  of  a large  ship  mashed  the  index 
finger  of  his  right  hand  with  the  anchor.  Seven 
days  later  a somewhat  foul  discharge  appeared; 
then  trouble  with  his  tongue — he  complained  he 
could  not  speak  properly.  The  presence  of  tetanus 
was  diagnosed,  his  jaws  became  pressed  together, 
his  teeth  were  locked,  then  symptoms  appeared 
in  his  neck;  on  the  third  day  opisthotonos  ap- 
peared with  sweating.  Six  days  after  the  diagnosis 
was  made  he  died.”34  This  accurate  clinical  de- 
scription of  tetanus  by  Hippocrates  dates  to  400 
bc.  Over  the  next  22  centuries  many  theories 
regarding  its  origin  were  proposed.  It  was  not 
until  1884  that  Nicolaier  showed  its  infective 
nature  by  producing  tetanus  in  animals  that  he 
had  injected  with  soil.  By  1897  Nocard  showed 
the  protective  effect  of  antitoxin,  and  passive 
immunization  was  used  on  a large  scale  during 
World  War  I.  Tetanus  toxoid  was  developed  in 
the  1920’s  and  was  used  almost  universally  dur- 
ing World  War  II.  The  advances  made  in  con- 
trolling tetanus  are  most  dramatically  illustrated 
by  examining  the  incidence  during  war.  Because 
wounds  contaminated  by  soil  are  such  a common 
battlefield  occurrence,  tetanus  has  always  been  a 
prominent  feature  of  war.  During  the  Peninsular 
War  in  Spain  from  1808  to  1814,  British  soldiers 
contracted  tetanus  at  a rate  of  12.5  cases  per 
1,000  wounded.  On  the  western  front  during 
World  War  I (1914  to  1918)  where  passive  im- 
munization was  available,  the  rate  dropped  to 
1.47  cases  per  1,000  wounds.  During  World  War 
II  the  United  States  Army  actively  immunized  all 
soldiers.  The  rate  was  0.0062  per  1,000  wounded 
(one  case  of  tetanus  in  160,254  wounded).35  The 
availability  of  tetanus  toxoid  has  had  striking 
impact  and  made  tetanus  a preventable  disease. 

Etiology 

Clostridium  tetani  is  a slender,  motile,  Gram- 
positive anaerobic  rod.  It  exists  in  both  a vegeta- 
tive and  a sporulated  form.  The  sporulated  form 
is  characteristically  drumstick-shaped  in  appear- 
ance, with  the  spore  at  one  end  of  the  rod.  The 
vegetative  forms  are  susceptible  to  heat  and  to  a 
variety  of  chemical  agents  while  the  spores  are 
highly  resistant  to  boiling,  antiseptic  agents  and 

♦Fellow,  Division  of  Infectious  Diseases,  Harbor  General  Hos- 
pital, Torrance,  California. 


even  autoclaving  at  120°C  for  15  to  20  minutes. 
Both  forms  are  ubiquitous  in  nature  and  may  be 
found  in  the  feces  of  domestic  animals  and  hu- 
mans, in  operating  rooms  and  house  dust,  and 
in  contaminated  heroin.36 

Acquisition  of  the  organism,  usually  the  sporu- 
lated form,  is  the  first  event  in  the  sequence  lead- 
ing to  tetanus.  Because  the  organisms  do  not 
possess  any  special  ability  to  invade  the  body 
tissues,  some  traumatic  injury  often  precedes  in- 
fection.37 The  spores  must  also  be  converted  into 
the  vegetative  form.  This  transformation  will  oc- 
cur only  under  certain  circumstances — for  ex- 
ample, introduction  of  a foreign  body  or  the 
development  of  suppuration — which  reduces  local 
oxidation-reduction  potential.  Only  after  the  vege- 
tative form  begins  to  proliferate  and  produce 
tetanospasmin  does  disease  occur.  The  incubation 
period  is  usually  3 to  21  days,  but  it  can  be  as 
short  as  one  day  or  as  long  as  several  months. 

Tetanospasmin  acts  on  several  areas  of  the 
nervous  system.  Its  primary  effect  is  on  the  spinal 
cord  leading  to  dysfunction  of  inhibitory  poly- 
synaptic reflexes;  this  action  accounts  for  the 
spasm  seen  in  tetanus.38,39  The  toxin  also  acts  on 
the  sympathetic  nervous  system,40  resulting  in 
labile  hypertension,  tachycardia,  cardiac  arrhyth- 
mias, diaphoresis  or  fever.  A third  site  of  action 
is  at  the  level  of  the  neuromyal  junction  resulting 
in  interference  with  neuromuscular  transmission 
by  inhibiting  the  release  of  acetylcholine.41  The 
clinical  importance  of  this  effect  is  not  known. 

Clinical  Manifestations 

The  first  clinical  manifestation  of  tetanus  is 
trismus  in  over  50  percent  of  the  cases.36  Per- 
sistent trismus  produces  a characteristic  expres- 
sion, the  risus  sardonicus.  The  trismus  may  be 
replaced  by  stiffness  of  the  neck  or  other  muscles, 
difficulty  swallowing  or  rigidity  of  the  abdominal 
muscles.  Intense,  persistent  spasm  of  the  back 
musculature  can  result  in  opisthotonos.  Tetanic 
“seizures”  are  characterized  by  a sudden  painful 
burst  of  tonic  contractions  causing  opisthotonos, 
flexion  and  adduction  of  the  arms,  and  extension 
of  the  lower  extremities. 

In  addition  to  generalized  tetanus  described 
above,  syndromes  of  both  local  and  cephalic 
tetanus  may  occur.  Local  tetanus  is  characterized 
by  persistent  rigidity  of  the  muscle  groups  in  close 
proximity  to  the  site  of  injury  and  carries  a low 
mortality.  Cephalic  tetanus  is  an  unusual  form  of 
the  disease  with  a short  incubation  period  follow- 
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ing  injuries  to  the  head.  While  generalized  tetany 
may  occur,  usually  this  form  of  the  disease  is 
characterized  by  involvement  of  the  3rd,  4th,  7th, 
9th,  10th  and  12th  cranial  nerves. 

The  diagnosis  of  tetanus  is  made  clinically;  a 
Gram-stain  and  anaerobic  culture  of  material  ob- 
tained from  a wound  may  be  negative.  The  diag- 
nosis of  the  disease  is  based  primarily  on  a history 
of  injury  followed  by  the  development  of  one  of 
the  syndromes  described  above.  It  is  important  to 
remember  that  the  organism  may  grow  in  any 
type  of  wound.  This  includes  burns  and  surgical 
wounds.  During  the  past  year  we  have  seen  a case 
of  tetanus  in  a woman  in  whom  a gangrenous  leg 
had  been  amputated. 

No  disease  fully  resembles  tetanus,  so  the  dif- 
ferential diagnosis  is  brief.  Strychnine  poisoning 
may  closely  mimic  tetanus,  but  the  strychnine  will 
be  detectable  in  the  urine.  Early  in  its  course  the 
combination  of  fever  and  neck  stiffness  may  sug- 
gest meningitis.  A lumbar  puncture  is  normal  in 
tetanus,  however,  so  meningitis  can  be  easily 
ruled  out. 

Treatment 

The  therapy  of  tetanus  involves  two  major 
principles.  The  first  is  neutralization  of  circulat- 
ing toxin  and  elimination  of  the  organism.  Hu- 
man immune  globulin  (tig,  tetanus  immune 
gobulin)  is  now  universally  available.  The  recom- 
mended dose  is  3,000  to  10,000  units  given  once 
intramuscularly,42  although  there  is  evidence  that 
as  little  as  500  units  may  be  as  effective.43  Retro- 
spective analysis  has  shown  a lower  case-fatality 
ratio  in  patients  treated  with  antitoxin  than  in 
those  who  did  not  receive  antitoxin.43 

Surgical  debridement  and  penicillin  therapy 
(1,000,000  units  given  intravenously  every  six 
hours)  will  help  eliminate  the  infecting  organism 
and,  therefore,  will  stop  the  production  of  any 
new  toxin.  Tetracycline  should  be  used  in  patients 
allergic  to  penicillin. 

The  second  major  principle  of  therapy  con- 
cerns constant  support  of  the  patient.  Antitoxin 
does  not  affect  tetanospasmin  already  bound  to 
nerve  tissue.  It  is  necessary  to  support  the  patient 
for  the  days  to  weeks  it  takes  for  the  toxin  to  be 
eliminated.  The  patient  should  be  kept  in  a quiet 
environment  to  minimize  spasms  and  generalized 
seizures.  Rigid  attention  should  be  paid  to  skin 
and  bladder  care.  Because  of  the  work  associated 
with  the  muscular  contractions,  insensible  water 
loss  may  be  high.  For  this  reason,  strict  monitor- 


ing of  fluids  and  electrolytes  is  mandatory.  These 
patients  consume  thousands  of  calories  because 
of  this  muscular  work.  Some  authors  suggest 
nasogastric  feedings  while  others  express  fear  of 
aspiration.  Parenteral  nutrition  must  be  consid- 
ered, as  nitrogen  loss  can  be  significant/’0  Because 
the  muscular  spasms  may  involve  the  upper  air- 
way and  because  these  patients  have  great  diffi- 
culty with  their  secretions,  tracheostomy  is  fre- 
quently necessary.  While  this  procedure  should 
not  be  done  routinely,  as  soon  as  airway  problems 
become  evident,  a tracheostomy  is  indicated.30 

Sedation  and  control  of  the  spasms  are  also 
mainstays  of  therapy.  Diazepam  is  very  effective 
because  it  both  sedates  the  patient  and  reduces 
spasm.44  Large  doses,  up  to  20  mg  every  two 
hours,  may  be  necessary.  Other  drugs  which  are 
used  include  secobarbital  sodium,  chlorproma- 
zine  and  meprobamate.  (All  act  to  both  sedate 
the  patient  and  to  eliminate  spasms.)  As  with 
diazepam,  the  dose  or  combination  of  drugs  that 
is  required  may  be  one  that  is  toxic  for  normal 
people. 

Although  fever  may  be  secondary  to  sym- 
pathetic nervous  system  involvement  or  to  the 
heat  generated  by  extremes  of  muscular  activity, 
infection  must  be  considered  with  each  tempera- 
ture elevation.  In  these  patients  aspiration  pneu- 
monia, skin  infections  or  urinary  tract  infections 
are  likely  to  develop,  especially  if  the  urinary  tract 
is  instrumented. 

Prevention 

Even  with  the  widespread  availability  of  anti- 
toxin and  the  use  of  intensive  care  units,  the 
mortality  of  tetanus  remains  in  excess  of  40  per- 
cent.30-45 Of  the  102  cases  of  tetanus  reported  in 
1945,  a total  of  45  (44  percent)  resulted  in 
death. 4G(pp2'4)  It  seems  evident,  therefore,  that 
preventing  the  disease  is  the  most  efficient  way 
to  eliminate  these  deaths.  This  can  be  accom- 
plished through  proper  immunization  of  both 
children  and  adults.  Primary  immunization  is  of 
great  importance.  In  children,  this  means  diph- 
theria-pertussis-tetanus (dpt)  given  intramuscu- 
larly on  four  occasions,  with  three  doses  at  four 
to  six  week  intervals  and  a fourth  dose  approxi- 
mately one  year  later.  This  series  should  begin  at 
two  to  three  months  of  age.  In  adults,  a series  of 
three  doses  of  adult  type  tetanus  and  diphtheria 
toxoids  should  be  given.  The  second  dose  should 
follow  the  first  by  about  six  weeks  with  the  last 
coming  six  months  to  one  year  later.  Boosters 
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TABLE  4. — Guide  to  Tetanus  Prophylaxis  in 
Wound  Management * 


History  of  Clean,  minor  All  other 

Tetanus  wounds  wounds 

Immunization  

(doses)  Toxoid  TIG  Toxoid  TIG 


Uncertain  yes  no  yes  yes 

0-1  yes  no  yes  yes 

2 yes  no  yes  not 

3 or  more not  no  no§  no 


TIG=Tetanus  Immune  Globulin 

♦Modified  from  reference  42. 
t Unless  wound  more  than  24  hours  old. 
JUnless  more  than  10  years  since  last  dose. 
§ Unless  more  than  5 years  since  last  dose. 


should  be  given  to  children  upon  entering  school 
and  then  every  ten  years.  Except  as  noted  below, 
more  frequent  boosters  are  not  indicated  and  may 
be  associated  with  increased  incidence  and  sever- 
ity of  reactions.47 

The  correct  use  of  tetanus  toxoid  and  immune 
globulin  is  important  for  tetanus  prophylaxis  in 
the  management  of  wounds.  Persons  with  clean, 
minor  wounds  should  receive  a primary  vaccina- 
tion series  if  they  have  never  received  one.  If  a 
patient  has  been  previously  immunized,  but  more 
than  ten  years  have  passed  since  last  receiving 
toxoid,  then  a booster  is  indicated.  Tetanus  im- 
mune globulin  is  not  needed.  The  above  holds 
true  for  dirty  wounds,  but  a cutoff  of  five  years 
should  be  used  in  deciding  whether  or  not  to  give 
a booster  to  those  with  previous  immunization. 
Tetanus  immune  globulin  should  be  administered 
if  any  of  the  following  criteria  are  met:  previously 
unimmunized  patients,  patients  with  fewer  than 
two  previous  doses  of  tetanus  toxoid  who  have 
large  or  contaminated  wounds,  patients  present- 
ing with  a wound  which  is  more  than  24  hours 
old  who  have  had  fewer  than  three  doses  of 
toxoid.  These  data  are  summarized  in  Table  4. 

The  amount  of  tetanospasmin  that  induces 
tetanus  is  not  sufficient  to  stimulate  an  immune 
response.  For  this  reason,  it  is  important  to  re- 
member to  fully  immunize  any  patient  with 
tetanus. 

Clearly,  the  best  prophylaxis  against  tetanus 
involves  routine  immunization  and  boosters  every 
ten  years.  It  should  be  a part  of  each  physician’s 
routine  to  make  sure  that  his  patients  are  ade- 
quately immunized.  This  includes  the  elderly  as 
well.  In  1976  the  incidence  of  tetanus  was  greatest 
in  patients  over  50  years  old.4<;(p,;2)  Another  group 
in  whom  immunization  is  extremely  important  is 
heroin  users.  As  noted  above,  C tetani  has  been 
found  in  heroin.30  Heroin  addicts  are  routinely 


violating  their  skin  and  creating  minor  wounds. 
Women  addicts,  in  particular,  may  destroy  their 
veins  and  begin  to  inject  subcutaneously  (“skin 
pop”).  This  produces  an  anaerobic  environment 
which  will  allow  vegetative  forms  to  grow.  Addi- 
tionally, many  men  enter  the  military  and  receive 
routine  immunization  as  young  adults.  Women, 
not  having  served  in  the  military,  may  not  have 
received  primary  immunization  or  recent  boost- 
ers. Once  it  develops,  tetanus  in  heroin  addicts 
is  usually  severe  and  has  a high  mortality  rate.48 

In  summary,  tetanus  is  a severe  neuromuscular 
disease  produced  by  an  exotoxin  of  Clostridium 
tetani.  Therapy  involves  administration  of  anti- 
toxin and  supportive  management  of  the  patient. 
Prevention  through  immunization  is  effective  and 
inexpensive,  requiring  only  primary  immunization 
and  then  boosters  every  ten  years.  Proper  immu- 
nization and  wound  management  combine  to 
make  tetanus  an  easily  preventable  disease. 

While  specific  therapy  for  both  botulism  and 
tetanus  has  been  developed,  the  decrease  in 
mortality  and  morbidity  seen  in  both  syndromes 
over  the  past  15  years  is  primarily  due  to  pro- 
nounced improvement  in  nonspecific  supportive 
care  of  patients  with  severe  neuromuscular  dis- 
eases. The  cornerstone  of  this  supportive  care 
is  careful  respiratory  management  of  these  pa- 
tients. Because  the  pulmonary  care  is  so  import- 
ant we  have  asked  Dr.  Herbert  Webb  to  discuss 
this  subject  in  depth  for  us. 


Respiratory  Care  of  Tetanus 
and  Botulism 

HERBERT  H.  WEBB,  MD* 

It  is  appropriate  to  discuss  respiratory  care  of 
patients  with  these  diseases  in  some  detail  since 
the  majority  of  fatalities  in  clinical  tetanus  and 
botulism,  as  in  many  neuromuscular  diseases, 
results  from  pulmonary  complications.  Moreover, 
these  problems  can  be  anticipated,  prevented,  and 
treated  in  the  modern  intensive  care  unit  with 
adequate  equipment  and,  most  important,  a com- 
petent respiratory  care  team.70'53  The  team  must 
consist  of  an  experienced,  knowledgeable  and 
readily  available  physician  who  guides  the  team 
of  nurses  and  respiratory  therapists  with  fore- 

♦Director  of  Pulmonary  Medicine,  San  Pedro  and  Peninsula 
Hospital,  San  Pedro,  California,  and  Associate  Clinical  Professor 
of  Medicine  UCLA. 
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knowledge  and  an  attitude  of  constant  vigilance 
and  encouragement. 

Respiratory  aspects  of  the  care  of  these  disease 
states  encompass  much  of  modern  respiratory 
diagnostics  and  therapeutics  as  covered  in  excel- 
lent monographs.  1 :,i  Problem  categories  include 
upper  airway  obstruction,  subtle  and  overt  aspira- 
tion, atelectasis,  pneumonia,  pulmonary  embol- 
ism, and  technical  failure  of  respiratory  support 
devices.  If  the  total  care  team  effectively  meets 
these  challenges  along  with  the  general  care  of 
the  paralyzed  patient  the  vast  majority  of  tetanus 
and  botulism  victims  will  recover  from  these  self- 
remitting  clostridial  diseases. 

Experience  has  shown  it  to  be  essential,  espe- 
cially for  tetanus,  to  anticipate  the  severity  and 
rate  of  progression  from  the  initial  meeting  of  the 
patient.1'  Such  schemata  most  effectively  utilize 
the  period  of  onset  (time  from  first  symptom  to  first 
spasm ) as  a major  guide.  If  this  period  is  three 
days  or  less,  the  disease  is  severe;  if  three  to  six 
days,  moderate;  and  more  than  six  days,  mild,  fn 
severe  tetanus,  therapy  with  paralytic  agents  and 
mechanical  ventilatory  support  will  be  necessary. 
In  moderate  tetanus  an  artificial  airway  as  well 
as  pharmacologic  control  of  spasms  will  usually 
suffice.  Only  the  latter  may  be  needed  in  mild 
tetanus. 

Also,  objective  measurements  of  ventilatory 
mechanics  as  well  as  gas  exchange  should  be 
made  serially  in  conjunction  with  clinical  observa- 
tions early  in  these  diseases  to  determine  need  for 
artifical  airway  and  ventilatory  support  before  a 
crisis  occurs.  Criteria  for  instituting  respiratory 
support  include  a vital  capacity  of  less  than  15 
ml  per  kg  of  body  weight,  any  elevation  of  arte- 
rial carbon  dioxide  tension,  and  maximum  in- 
spiratory pressure  against  a closed  manometer 
system  of  less  than  25  cm  of  water  (the  inspira- 
tory effort  starting  from  residual  volume).5"’  I like 
to  include  the  simple  but  valuable  observation  of 
cough  effectiveness  (at  expelling  secretions  com- 
pletely). Black  and  Hyatt50  found  that  maximum 
pressure  measurements  are  more  sensitive  than 
vital  capacity  and  expiratory  flow  measurements 
in  detecting  subtle  neuromuscular  limitation  of 
the  respiratory  bellows.  They  showed  the  useful- 
ness of  pressure  determinations  in  the  presence  of 
coexistent  lung  disease  and  provided  an  excellent 
discussion  of  the  physiology  involved.50  Of  course, 
arterial  blood  gas  measurements  determine  both 
respiratory  failure  of  oxygenation  and  ventilatory 


failure  of  carbon  dioxide  elimination  and  are  es- 
sential to  the  management  of  these  patients  in  all 
stages. 

Upper  airway  obstruction  requires  swift  inter- 
vention in  both  diseases  under  discussion.  This 
results  from  muscle  weakness  of  pharyngeal, 
laryngeal  and  thoraco-abdominal  muscles  in  botu- 
lism or  from  laryngeal  or  pharyngeal  spasm  in 
tetanus.  The  latter  may  evolve  abruptly  in  se- 
vere tetanus  and  it  is  crucial  to  rapidly  give  a 
large  intravenous  dose  of  a paralytic  agent  or 
muscle  relaxant  (preferably  diazepam)  to  facili- 
tate tracheal  intubation.  In  both  diseases  aspira- 
tion of  secretions  or  food  can  also  cause  upper 
airway  obstruction.  Most  clinicians  experienced 
in  dealing  with  the  early  stages  of  tetanus  recom- 
mend early  endotracheal  intubation  under  anes- 
thesia or  perhaps  paralytic  agent  coverage,  fol- 
lowed by  tracheostomy.  The  logic  as  well  as  the 
safety  of  this  approach  centers  on  the  necessity 
of  reversal  of  thoracic  and  abdominal  muscle 
spasms  to  allow  effective  ventilation  regardless  of 
the  type  of  airway  or  the  rapidity  with  which  it 
is  placed. 

Of  course,  tetanus  contrasts  with  botulism  in 
that  the  rigidity  and  spasm  of  trunk  muscles 
causes  ventilatory  failure,  whereas,  in  botulism 
respiratory  muscle  paresis  or  paralysis  is  the 
problem.  Several  pharmacologic  agents  may  con- 
trol moderate  tetanic  spasms.  Diazepam  is  the 
current  favorite  in  the  United  States.57’58  It  may 
be  combined  with  chlorpromazine  or  intramus- 
cular meprobamate  (or  both)  for  added  effective- 
ness.45 Some  centers  use  paraldehyde,  claiming 
that  it  also  eliminates  autonomic  dysfunction.54 
Huge  doses  of  all  three  agents  combined  will  fail 
in  very  severe  tetanus — as  occurred  recently  at 
our  hospital.  This  requires  paralysis  with  tubo- 
curarine  or  pancuronium.  Succinylcholine  may 
cause  hyperkalemia  in  acute  neuromuscular  dis- 
eases and  trauma  states  and  should  probably  not 
be  used.  The  paralytic  agent  is  titered  to  achieve 
the  desired  effect  of  prevention  of  spasms  as  well 
as  relief  of  muscle  rigidity.57  For  humanitarian 
reasons,  I usually  sedate  patients  undergoing 
paralytic  therapy  or  those  who  are  paralyzed  from 
their  disease.  Frequent  verbal  communication, 
reassurance  and  explanation  of  all  care  activities 
is  very  important  to  the  patient  in  this  remark- 
ably stressful  condition. 

A checklist  for  respiratory  care  of  paralyzed 
patients  is  presented  in  Table  5.  Management  of 
tracheostomy  tubes  is  reviewed  elsewhere, 51,53,59 
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but  several  specific  points  will  be  emphasized 
here.  Aspiration  of  oropharyngeal  secretions  past 
the  tracheostomy  tube  cuff  can  be  quite  subtle 
and  should  be  considered  if  a secretion  problem, 
atelectasis  or  pneumonia  develops.  We  check  for 
an  effective  seal  of  the  cuff  against  the  tracheal 
wall  by  pharyngeal  instillation  of  sterile  water 
darkly  dyed  with  sterile  green  food  coloring  fol- 
lowed by  serial  tracheal  suctioning  with  careful 
observation  for  the  green  color.  Recent  experi- 
ence with  six  chronically  tracheostomized  pa- 
tients indicated  that  a pressure  of  20  cm  of  water 
in  the  cuff  (long,  high  compliant  type)  achieved 
minimal  or  no  leak  into  the  trachea,  but  only  if 
the  cuff  was  filled  out  far  enough  to  eliminate 
creases  as  determined  by  proper  ratio  of  trache- 
ostomy tube  to  tracheal  diameter. 


TABLE  5. — Checklist — Respiratory  Care  of 
Paralyzed  Patient 


Airway  Management 
Prevent  aspiration 
Assess  cuff  pressure 
Green  water  test 
Position  for  tube  feedings 

Prevent  Tracheostomy  Complications 
Tracheostomy  care 
Humidification 

Cuff:  check  volume  and  pressure 
Cuff:  adjust  by  pressure-volume  curve 
Cuff  leaks: 

Check  valve 

Increase  inspiratory  flow 
Increase  tidal  volume 
Increase  FI02 
Saline  into  cuff 

Extra  tracheostomy  tubes  at  bedside 
Ventilation 

Criteria' for  ventilator  support  (weaning  criteria) 
Volume-cycled  machine;  automatic  sighs 
Alarms — low  pressure:  low  volume;  apnea 
Monitor  carbon  dioxide  pressure 

Prevent  Atelectasis 
Sighs:  automatic;  manual 
Repositioning 

Prevent  abdominal  distention,  pressure,  ileus 
Observe:  vital  signs,  chest  examination,  x-ray  studies  of 
chest,  alveolar-arterial  oxygen  gradient,  com- 
pliance 

Tracheobronchial  Hygiene 
FI02;  humidity;  tracheostomy  care 

Respiratory  therapy  equipment:  maintain  sterility,  change 
frequently 

Surveillance  of  tracheal  flora  and  secretions 
Repositioning:  semiprone,  proning 
Chest  physiotherapy 
Suctioning;  minilavage;  fiberoptics 
Drugs 

Prevent  Pulmonary  Embolism 
FI02  = fraction  inspiratory  oxygen 


Before  removing  tracheostomy  tubes  from  pa- 
tients with  neuromuscular  limitations  of  swallow- 
ing and  gag  mechanisms,  one  should  always  as- 
sess the  competency  of  these  protective  functions 
by  use  of  the  same  colored  water.  With  this  tech- 
nique, coupled  with  direct  fiberoptic  observation 
through  the  tracheotomy  orifice,  we  have  been 
able  to  differentiate  aspiration  due  to  subtle  tra- 
cheoesophageal fistula  from  neuromuscular  cause 
and  aspiration  through  the  vocal  cords. 

Additionally,  the  patient  should  be  positioned 
with  the  head  of  the  bed  elevated  during  and  after 
nasogastric  tube  feedings.  Intestinal  ileus  is  com- 
mon in  both  botulism  and  tetanus  and  must  be 
watched  for,  especially  by  gastric  aspiration  be- 
fore each  subsequent  tube  feeding. 

Prevention  of  tracheal  mucosa  damage  requires 
maintenance  of  high  inspired  humidity.  Tempera- 
ture alarm  devices  placed  in-line  near  the  connec- 
tion of  the  respirator  tubing  to  the  tracheostomy 
lube  are  useful  monitors  since  humidity  is  highly 
temperature-dependent. 

The  forerunner  of  tracheal  perforation  caused 
by  the  tracheostomy  tube  cuff  is  progressive  tra- 
cheomegaly,  which  must  be  screened  for  by  serial 
cuff  volume  measurement  which  is  recorded  on 
the  ventilator  flow  sheet.  At  present  it  is  axioma- 
tic that  high  compliant  cuffs  of  proper  cylindrical 
shape  be  used  exclusively.  They  are  very  safe 
with  two  provisos.  First,  inflation  of  the  cuff  must 
be  limited  to  the  low  portion  of  the  cuff’s  pres- 
sure-volume curve.  With  the  tracheostomy  tube 
in  place  in  the  trachea,  this  can  be  assessed  easily 
with  an  anaeroid  manometer  and  four-way  valve. 
Second,  and  most  important,  the  respiratory 
therapists  must  regularly  measure  the  cuff  pres- 
sure with  the  anaeroid  manometer  device.  It  is 
now  widely  recognized  that  filling  the  trache- 
ostomy tube  cuff  empirically  by  just  barely  effect- 
ing a seal  against  the  tracheal  mucosa  by  listening 
for  an  airleak  around  the  tracheostomy  cuff  re- 
sults frequently  in  high  enough  cuff  pressures  to 
cause  significant  tracheal  mucosal  damage  and 
even  lead  to  perforation.  Keeping  the  pressure  at 
20  cm  of  water  during  the  inspiratory  phase  of 
ventilation  in  my  experience  has  eliminated  tra- 
cheomegaly  and  evident  mucosal  damage  as  ob- 
served by  direct  fiberoptic  visualization.  Utilizing 
these  measures  it  is  unnecessary  to  deflate  tra- 
cheostomy tube  cuffs  of  the  type  described  and, 
furthermore,  considerable  past  experience  has 
shown  that  this  measure  was  unsatisfactory.  If 
tracheomegaly  occurs,  as  indicated  by  increasing 
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cufT  volume,  one  should  recalibrate  the  pressure 
manometer,  reassess  the  tracheostomy  tube  pres- 
sure-volume relationships  as  indicated  above,  and 
consider  changing  to  a higher  quality,  more  com- 
pliant cuff.  Once  tracheomegaly  has  begun,  one 
may  avoid  perforation  by  changing  the  length  of 
the  tube  so  that  the  cuff  impacts  against  a fresh 
portion  of  tracheal  wall  (you  can  modify  endo- 
tracheal tubes  for  this  purpose). 

Since  the  trachea  and  esophagus  are  juxta- 
posed, it  is  important  to  use  soft-walled  and 
relatively  small  nasogastric  or  pyriformostomy 
feeding  tubes  as  further  prophylaxis  against  a 
tracheoesophageal  fistula  developing. 

Nurses  and  respiratory  therapists  must  be  pre- 
instructed to  cope  with  the  tracheostomy  cuff 
leaks  until  personnel  capable  of  changing  such 
tubes  arrive.  The  nurses  must  prepare  for  chang- 
ing the  tube  by  having  all  equipment  ready  and 
the  patient  properly  positioned.  Meanwhile,  one 
should  search  for  the  leak  in  the  valve  of  the 
external  pilot  balloon  by  clamping  the  tubing 
proximal  to  that  valve.  Despite  a leaking  cuff, 
ventilation  can  still  be  maintained  usually  by  in- 
creasing inspiratory  flow-rate  and  perhaps  also 
inspiratory  volume  and  ventilatory  frequency. 
When  these  measures  are  insufficient,  the  cuff 
should  be  inflated  with  sterile  saline  which  es- 
capes slower  than  gas  from  the  usual  small  hole 
in  the  cuff.  Inspired  oxygen  concentration  should 
be  increased  proportionate  to  the  difficulty  in 
maintaining  adequate  minute  ventilation  and  to 
the  degree  of  abnormality  in  oxygenation  of  the 
patient  already  present.  Respiratory  therapists 
and  critical  care  nurses  should  also  be  prein- 
structed in  methods  of  changing  tracheostomy 
tubes  (one  size  smaller  for  nonprofessionals) 
should  the  absolute  necessity  present  itself.  Two 
extra  tracheostomy  tubes  are  maintained  at  the 
patient’s  bedside. 

Adequate  alveolar  ventilation  is  monitored  by 
arterial  carbon  dioxide  tension  (or  estimated  by 
end-tidal  carbon  dioxide  tension)  and  is  best 
maintained  by  volume-cycle  ventilators.  In  a 
paralyzed  patient  we  use  maximum  alarm  systems 
including  inspiratory  low  pressure  sensors  and 
volume  alarms  on  the  expiratory  circuit.  Com- 
mercial alarm  devices  have  been  improved  con- 
siderably. For  example,  one  has  a failsafe  mech- 
anism such  that  if  its  power  line  is  disconnected 
from  the  wall  outlet,  a battery-driven  alarm 
sounds.  Additional  apnea  alarms  (thoracic  im- 


pedance or  flow  sensors)  are  useful  during  wean- 
ing from  ventilator  and  later  from  tracheostomy 
or  endotracheal  tube  support. 

The  same  measurements  used  to  indicate  need 
for  ventilator  support  are  useful  to  predict  and 
monitor  safe  weaning  from  the  ventilator.  Inter- 
mittent mandatory  ventilation  is  well  suited  to 
weaning  of  neuromuscular  patients. 

Prevention  of  atelectasis  in  a paralyzed  venti- 
lator-dependent patient  presents  a major  chal- 
lenge. The  problem  is  compounded  by  obesity 
and  abdominal  process  including  distention,  pres- 
sure, pain  or  increased  muscle  tone.  Normally, 
man  sighs  (increases  alveolar  volume  and  surface 
area  to  near-maximum  levels)  frequently,  per- 
haps 5 to  15  times  per  hour.  This  rejuvenates  the 
surfactant  layer  which  is  so  remarkably  effective 
at  minimizing  surface  forces  and  preventing  alve- 
olar collapse.  Only  mechanical  ventilators  capa- 
ble of  automatically  delivering  deep  sigh  volumes 
should  be  used  for  a paralyzed  or  comatose 
patient.  I am  unaware  of  any  widely  accepted 
method  of  determining  optimal  sigh  volumes  for 
each  patient.  Many  guidelines  taught  in  respira- 
tory therapy  schools  are  definitely  not  based  on 
sound  physiological  principles.  In  caring  for 
patients  with  essentially  normal  lungs,  I have 
extrapolated  from  normal  human  thoracic  pres- 
sure-volume relationships  and  have  adopted  a 
pressure-based  method  as  follows:  inspiratory 
flow  is  set  at  a low  level  (such  as  20  liters  per 
min  on  the  Bennett  MA-1)  and  the  sigh  volume 
increased  until  an  airway  pressure  of  40  to  45 
cm  of  water  is  achieved  (this  is  done  intermit- 
tently over  a period  of  time  so  as  to  avoid  signifi- 
cant respiratory  alkalemia).  This  flow  setting  was 
determined  empirically  to  generate  minimal  flow 
resistance  in  the  respirator  and  its  tubing  con- 
nected to  tracheostomy  and  endotracheal  tubes 
size  8.0  or  larger.  Unfortunately,  most  commer- 
cial ventilators  have  limited  size  volume  capacity. 
You  can  easily  create  a larger  volume  manual 
sigh  device  from  two  or  three  resuscitation  bags 
hooked-in  parallel  to  an  aneroid  manometer.  With 
this  device  it  is  easy  to  deliver  sigh  volumes  with 
inspiratory  hold  for  one  second  which  probably 
increases  the  effectiveness.  Similar  systems  have 
been  described  by  others.52 

Frequent  repositioning  of  the  patient  consti- 
tutes a major  part  of  the  fight  against  atelectasis. 
Mechanisms  involved  are  both  the  gravitational 
effects  through  lung  interdependence  and  bron- 
chial drainage  of  secretions.  The  paramount  im- 
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portance  of  frequent  repositioning  cannot  be 
overstressed  and  will  be  reiterated  below. 

Serial  observations  by  physical  examination, 
x-ray  studies  of  the  chest,  alveolar  to  arterial 
oxygen  gradient  measurement  or  estimate  (most 
sensitive)  and  static  or  dynamic  compliance 
measurements  (least  sensitive)  are  best  utilized 
all  in  combination  to  detect  atelectasis.  Tracheo- 
bronchial hygiene  regimens  also  act  to  prevent 
atelectasis,  bronchitis  of  excess  degree,  and  pneu- 
monia in  these  patients.  I prefer  the  term  hygiene 
because  more  than  bronchial  drainage  is  involved 
and,  as  a friend  says,  “You  can  keep  the  bron- 
chial ‘toilet’  away  from  my  airways.”  In  trache- 
ostomy patients  bacterial  colonization  of  the 
airways  routinely  develops,  which  usually  is  of 
relatively  little  consequence  if  pneumonia  can  be 
prevented.  Careful  tracheostomy  care,  attention 
to  adequate  humidity,  effective  sterilization  of 
respiratory  therapy  equipment,  frequent  changing 
of  ventilator  tubing  and  humidifier  contents,  and 
so  forth,  with  sterile  techniques  and  minimizing 
inspired  oxygen  concentration  contribute  to  pre- 
vention of  pneumonia.  Nevertheless,  this  compli- 
cation remains  the  major  lethal  complication  of 
neuromuscular  respiratory  failure. 

Because  nosocomial  pneumonia  constitutes  a 
constant  threat  in  ventilator  patients,  and  the 
causative  bacteria  are  usually  treated  best  by 
knowing  sensitivity  data,  and  one  must  treat  the 
usual  Gram-negative  pneumonia  early  as  well  as 
effectively,  it  is  relevant  to  obtain  deep  tracheal 
samples  serially  for  staining,  culture  and  sensi- 
tivity testing.  I usually  assess  the  tracheobron- 
chial flora  in  this  matter  every  third  day  until  a 
stable  result  is  established  or  clinical  events  re- 
quire reassessment. 

The  crucial  role  of  patient  repositioning  has 
already  been  stressed.  Attention  to  some  specifics 
has  proven  necessary,  however.  The  usual  order 
of  “turn  patient  hourly”  is  entirely  insufficient  if 
that  is  indeed  all  the  nurses  understand  by  it. 
They  must  be  educated  regarding  the  projectory 
of  the  segmental  bronchi  so  they  can  visualize  the 
necessity  of  turning  the  patient  fully  semiprone  on 
one  side  to  the  opposite  semiprone  position, 5a 
especially  to  allow  gravity  to  assist  in  drainage  of 
the  posterior  segments.  Horizontal  and  mild 
head-down  positioning  is  also  essential. 

Recent  experience  has  proven  to  me  that  even 
these  positions  are  not  sufficient.  We  instituted 
three  times  per  day  prone  positioning  (“proning”) 
of  neuromuscular  respiratory  failure  patients 


utilizing  firm  6-inch  thick  bolsters  placed  under 
the  patient’s  forehead,  upper  chest  and  shoulders 
caudad  to  the  tracheostomy  tube,  and  along  the 
lateral  margins  of  the  chest,  abdomen  and  thighs. 
Despite  the  full  side  and  semiprone  turning  at 
other  times,  and  frequent  suctioning,  these  pa- 
tients produced  copious  secretions  during  the 
“proning”  maneuver.  In  fact,  we  learned  to  be 
constantly  ready  to  suction  the  tracheostomy  and 
trachea  during  “proning”  because  of  the  occur- 
rence of  tracheal  obstruction  by  these  secretions. 
Undoubtedly  these  additional  secretions  emanate 
from  the  posterior  segmental  bronchi,  which  are 
ineffectively  drained  by  traditional  posturing.  It 
is  crucial  to  use  firm,  thick  bolsters  positioned  to 
allow  access  to  the  tracheostomy  for  suctioning. 
The  “proning”  procedure  allows  the  abdomen  to 
fall  by  gravity,  very  likely  increasing  the  end- 
expiratory  lung  volume  at  the  lung  bases  and 
probably  thereby  helping  to  reverse  atelectasis. 

Chest  physiotherapy,  in  conjunction  with  pos- 
turing for  drainage,  is  probably  more  effective 
than  posturing  alone,  and  paralyzed  but  con- 
scious patients  usually  relish  the  sensory  input. 

Suctioning  techniques,  especially  sterile  pre- 
cautions, must  be  taught  carefully  to  all  members 
of  the  respiratory  care  team.  Coude  tip  catheters 
can  assist  in  suctioning  the  left  bronchial  tree. 
Minilavage  (5  to  15  ml  of  sterile  saline  solution) 
of  the  airways  directed  at  specific  locations  of 
atelectasis  and  secretions  can  be  very  effective 
when  combined  with  logical  posturing  just  before 
and  after  instillation  to  gravity-assist  the  process. 
It  is  best  to  have  a formal  written  protocol  and 
thoroughly  instruct  therapists  and  nurses  in  this 
and  other  aspects  of  respiratory  care  through 
repeated  in-service  education  programs. 

The  fiberoptic  bronchoscope  adds  significantly 
to  our  armamentarium  for  reversal  of  secretion- 
caused  atelectasis.  Of  course,  drugs  such  as  bron- 
chodilators  can  be  extremely  beneficial  for  con- 
comitant bronchial  disease  processes.  Prophylactic 
antibiotics  are  in  fact  dangerous. 

Pulmonary  embolism  is  another  major  cause  of 
death  in  paralyzed  patients  and  especially  in 
patients  with  tetanus.57  Most  centers  routinely 
use  prophylactic  or  therapeutic  heparin  regimens 
starting  24  hours  after  tracheostomy  in  such 
patients. 

Finally,  I would  like  to  comment  briefly  on 
other  aspects  of  care  of  paralyzed  patients.  Con- 
stant nursing  and  physician  attention  must  be 
given  to  eye  and  mouth  care,  skin  care  and  bowel 
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care,  and  there  must  be  a total  physical  therapy 
program  by  therapists  experienced  with  this  type 
of  patient.  Septic  complications  of  intravenous 
catheters  must  be  prevented,  and  we  try  to  avoid 
urethral  catheters  by  using  external  drainage 
systems.  Since  gastric  stress  ulceration  and  bleed- 
ing is  a significant  cause  of  morbidity  and  mor- 
tality in  tetanus  and  botulism,  it  is  wise  to 
institute  prophylactic  antacid  therapy.  Cimetidine 
may  prove  to  be  of  additional  value.  A complete 
nutritional  diet  including  vitamins,  trace  elements 
and  minerals  is  necessary  and  fluids  and  elec- 
trolytes must  be  balanced  meticulously. 

The  physician  and  nurses  must  be  forewarned 
and  prepared  for  autonomic  dysfunction  especi- 
ally in  cases  of  tetanus,54’57,60  predominantly 
manifested  as  arrhythmias,  tachycardia,  labile 
blood  pressure,  hyperpyrexia,  and  excessive 
sweating  and  salivation. 

Clostridia,  in  addition  to  the  ability  to  cause 
neuromuscular  disease  noted  above,  also  cause  a 
spectrum  of  skin  and  soft  tissue  infections.  The 
final  segments  of  this  symposium  deal  with  these 
emergencies  and  the  appropriate  management  of 
these  syndromes. 


Skin  and  Soft  Tissue  Infections 

PHILLIP  J.  RAIMONDI,  MD* 

In  addition  to  their  etiologic  roles  in  tetanus  and 
botulism,  Clostridia  are  probably  best  known  for 
their  ability  to  cause  myonecrosis  or  gas  gangrene. 
It  should  be  remembered,  however,  that  this 
dramatic  syndrome  is  uncommon  and  represents 
the  far  end  of  a broad  spectrum  of  clostridial 
disease  ranging  from  the  benign  to  the  fulminant 
and  frequently  lethal.  In  addition,  clostridia  are 
frequently  harmless  colonizers  and  therefore  a 
culture  report  from  any  source  showing  clos- 
tridia must  be  interpreted  in  light  of  the  clinical 
setting.61,62 

Infections  Other  Than  Gas  Gangrene 

Numerous  clostridial  species  have  been  isolated 
from  many  different  primary  sites  of  infection 
(Table  6).  Since  these  organisms  are  normal  in- 
habitants of  the  human  bowel,  their  presence  in 
intraabdominal  infection  is  not  surprising.63  The 
frequency  with  which  they  have  been  recovered 
is  variable,  however.  Clostridia  accounted  for 
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TABLE  6. — Clostridial  Species  Isolated  from 
Human  Infections 


Clostridium  barayi 
Clostridium  beijerinckii 
Clostridium  bifermentans 
Clostridium  botulinum 
Clostridium  butyricum 
Clostridium  cadivaris 
Clostridium  capitovale 
Clostridium  carnis 
Clostridium  difficile 
Clostridium  fallax 
Clostridium  ghoni 
Clostridium  hastiforme 
Clostridium  innocuum 


Clostridium  limosum 
Clostridium  multifermentans 
Clostridium  perfringens 
Clostridium  pseudotetanicum 
Clostridium  putrificum 
Clostridium  ramosum 
Clostridium  septicum 
Clostridium  sordelii 
Clostridium  sphenoides 
Clostridium  sporogenes 
Clostridium  subterminale 
Clostridium  tertium 
Clostridium  tetani 


only  eight  of  198  (3.6  percent)  anaerobic  isolates 
in  a group  of  patients  with  peritonitis  or  intra- 
abdominal abscess  studied  by  Lorber  and  Swen- 
son.64 On  the  other  hand,  in  a similar  group  of 
patients  with  peritonitis  or  intraabdominal  abscess 
reported  by  Finegold  and  associates  clostridia 
were  second  in  frequency  only  to  bacteroides 
species  and  accounted  for  43  of  173  (25  percent) 
anaerobic  isolates.65  Intraabdominal  infection  is 
typically  polymicrobial  and  it  should  be  noted 
that  only  rarely  are  clostridia  isolated  in  pure 
culture.65  The  question  then  arises  as  to  the 
importance  of  clostridia  relative  to  the  other 
organisms  isolated  in  these  infections.  Certainly, 
overwhelming  clostridial  infection  is  an  uncom- 
mon complication  of  intraabdominal  sepsis  sug- 
gesting that  although  clostridia  may  commonly 
be  isolated  along  with  other  bacteria,  they  usually 
do  not  assume  any  special  or  unique  importance. 
A similar  statement  can  be  made  with  regard  to 
pelvic  abscess.  Clostridia  may  be  present  in  such 
abscesses  but  subsequent  severe  clostridial  sepsis 
is  uncommon.66 

Clostridial  species,  most  notably  C perfringens, 
have  been  isolated  from  the  bile  in  as  many  as 
19  percent  to  20  percent  of  patients  undergoing 
biliary  tract  surgical  procedures.67,68  Resulting 
clostridial  sepsis  or  extensive  soft  tissue  infection 
(or  both)  may  develop  in  this  setting,  but  for- 
tunately are  uncommon.  A somewhat  special 
circumstance  may  be  so-called  emphysematous 
cholecystitis.  This  is  an  uncommon  form  of  acute 
cholecystitis  characterized  by  the  presence  of  gas 
in  the  gallbladder.  Clostridia  (usually  C per- 
fringens) are  isolated  in  close  to  half  of  the 
cases.67  In  one  series,  gangrene  or  perforation  of 
the  gallbladder  (or  both)  occurred  in  three 
fourths  of  the  cases  and  the  mortality  rate  was 
considerably  higher  than  that  of  nonemphysema- 
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tous  cholecystitis.07  Whether  or  not  clostridia  play 
a primary  pathogenic  role  in  this  disease  is  an 
unsettled  issue. 

Clostridial  organisms  uncommonly  cause  pleu- 
roplumonary  infection.  Bartlett  and  co-workers09 
and  Lorber  and  Swenson70  recovered  clostridia 
from  patients  with  aspiration  pneumonia  in  only 
five  of  54  (9  percent)  and  none  of  47  cases, 
respectively.  In  none  of  Bartlett’s  cases  were  the 
clostridia  in  pure  culture.  Similarly,  in  cases 
of  lung  abscess  and  anaerobic  empyema,  clos- 
tridia are  rarely  isolated.  Clostridial  pneumonia 
and  empyema  have  been  reported  following 
thoracotomy71  and  penetrating  chest  trauma.72 
Recently,  Bayer  and  associates73  reviewed  C per- 
fringens  pneumonia  and  empyema.  In  seven  of 
the  1 1 cases  reviewed,  the  clostridial  infection 
was  preceded  by  an  invasive  chest  procedure  such 
as  thoracentesis  or  chest  tube  insertion.  It  appears 
then  that  the  pathogenesis  of  most  pure  clostridial 
pleuropulmonary  infection  involves  introduction 
of  organisms  either  by  trauma  or  an  invasive 
medical  procedure. 

Clostridia,  either  alone  or  in  mixed  culture, 
have  rarely  been  isolated  from  a variety  of  other 
infections  including  osteomyelitis,74  meningitis,75 
brain  abscess,70  subcutaneous  abscesses70  and 
spontaneous  peritonitis.77  Cellulitis  can  be  caused 
by  clostridia,  usually  C perfringens.  This  infection 
may  complicate  traumatic  wounds  and  can  co- 
exist with  clostridial  myonecrosis.77  79  Differenti- 
ation between  the  two  diseases  is  important 
because  of  the  need  for  more  extensive  surgical 
therapy  in  the  latter  disease.78  Excessive  gas  for- 
mation with  obvious  crepitance  is  more  common 
in  cellulitis  than  in  myonecrosis  and  may  serve 
as  a distinguishing  feature.79  Also,  patients  with 
clostridial  cellulitis  generally  do  not  manifest  the 
marked  systemic  toxicity  characteristically  seen 
in  patients  with  myonecrosis.79 

Gas  Gangrene 

The  term  gas  gangrene  refers  specifically  to 
clostridial  myonecrosis.  This  disease  was  a major 
problem  during  the  two  world  wars  primarily  be- 
cause of  inadequate  early  surgical  management  of 
traumatic  wounds.01  In  civilian  life,  gangrene  is 
still  seen  following  trauma  but  it  also  occurs  in 
patients  with  peripheral  vascular  disease,  malig- 
nancy and  a variety  of  intraabdominal  disorders, 
and  in  obstetrical  patients. 

The  organisms  involved  are  the  histotoxic 
strains  of  clostridia,  so  called  because  of  their 


TABLE  7. — Histotoxic  Clostridia 

Clostridium  perfringens  Clostridium  histolyticum 

Clostridium  novyi  Clostridium  bifermentans 

Clostridium  septicum  Clostridium  fallax 


ability  to  produce  exotoxins  capable  of  tissue 
destruction.  C perfringens  has  been  the  most 
common  offender  but  C novyi,  C septicum  and 
several  others  can  also  cause  gangrene  (Table 
7). 01  Of  these,  phospholipase  C,  or  the  so  called 
alpha  toxin,  is  felt  to  be  the  most  important 
clinically,  and  is  probably  responsible  for  much  of 
the  tissue  destruction  seen  in  gas  gangrene.01 

Intravascular  hemolysis  with  spherocytes  in 
the  peripheral  blood,  intravascular  coagulation 
and  renal  failure  can  be  seen  with  severe  clos- 
tridial infection.61-80'82  The  alpha  toxin  causes 
hemolysis  in  experimental  animals61  and  has  been 
proposed  as  the  cause  of  hemolysis  in  man.  In- 
deed, activity  attributable  to  this  substance  has 
been  identified  in  the  blood  of  a patient  with 
clostridial  sepsis  and  hemolytic  anemia.83  Studies 
of  the  cell  membranes  from  a patient  with  clos- 
tridia-induced  hemolysis,  however,  showed  major 
changes  in  the  protein  moiety,  indicating  that  a 
factor  other  than  phospholipase  C may  be  of 
major  importance.84 

The  cause  of  the  intravascular  coagulation 
has  not  been  determined.  Products  of  red  cell 
destruction  and  damage  to  vascular  endothelium 
by  exotoxins  have  been  proposed  as  inciting 
factors.81 

The  renal  lesion  is  usually  acute  tubular 
necrosis  and  much  less  commonly  cortical 
necrosis.  A specific  nephrotoxin  has  not  been 
identified. 

Gas  gangrene  secondary  to  trauma  most  fre- 
quently involves  an  extremity.85  It  may  follow 
minor  injuries01  but  usually  develops  in  severe 
wounds  with  extensive  muscle  damage.61’78  The 
vascular  supply  to  the  area  may  be  impaired  and 
the  wounds  are  frequently  contaminated  by  cloth- 
ing, dirt  or  foreign  bodies.  Initial  surgical  man- 
agement is  often  found  to  have  been  inadequate 
or  delayed.01’86  Such  wounds  provide  an  appro- 
priate anaerobic  environment  for  conversion  of 
clostridial  spores  to  vegetative  forms  and  for 
growth  of  the  vegetative  forms.  Exotoxins  are 
produced,  resulting  in  destruction  of  muscle. 
Variable  amounts  of  gas  may  be  produced  and, 
in  conjunction  with  edema  fluid,  result  in  in- 
creased local  pressure  and  impairment  of  vascular 
supply  and  drainage.  Further  necrosis  results, 
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creating  additional  areas  appropriate  for  clos- 
tridial growth  and  the  infection  thereby  spreads. 

The  period  between  time  of  injury  and  onset 
of  symptoms  ranges  from  hours  to  weeks  but  is 
usually  a few  days.78  8"  Severe  pain  is  the  earliest 
symptom  followed  shortly  by  tachycardia  which, 
if  present,  is  frequently  out  of  proportion  to  what 
may  be  only  low  grade  fever.78  The  primary 
wound  is  generally  not  pyogenic  in  appearance 
and  the  surrounding  skin  may  initially  appear 
normal  or  has  been  described  as  white,  shiny  and 
tense.78  Crepitance  is  uncommon  in  early  gan- 
grene and  may  be  minimal  even  in  later  stages. 
Excessive  gas  in  tissues,  in  fact,  should  suggest 
another  diagnosis  such  as  clostridial  cellulitis.79’80 
The  wound  itself  may  exude  a watery  brown 
discharge,  the  odor  of  which  has  been  variably 
described  as  either  sweet  or  foul.78,79  This  dis- 
charge typically  contains  red  cells  and  clostridial 
organisms  but  very  few  polymorphonuclear  leuko- 
cytes.80'87 In  the  later  stages,  swelling  in  the  area 
increases  and  the  surrounding  skin  may  become 
bronzed,  deep  burgundy,  brown  or  even  black  in 
color.  Large  cutaneous  vesicles  develop,  filled 
with  serosanguinous  fluid,  again  containing  few 
polymorphonuclear  leukocytes.  This  stage  of  the 
illness  is  characterized  by  severe  systemic  toxicity 
and  possible  hypotension.  Renal  failure  may  de- 
velop, as  well  as  hemolytic  anemia;  however,  the 
latter  is  more  commonly  seen  with  uterine  infec- 
tions rather  than  those  following  trauma.01  Bac- 
teremia is  seemingly  uncommon  having  been 
found  in  only  15  percent  of  cases  by  Caplan87' 
and  13  percent  of  cases  by  Duff  and  associates.88 

There  may  be  diagnostic  confusion  between 
gas  gangrene  and  a number  of  other  soft  tissue 
infections.  These  include  clostridial  cellulitis,  strep- 
tococcal myositis  and  synergistic  necrotizing  cell- 
ulitis caused  by  an  aerobic  Gram-negative  rod 
such  as  Klebsiella  or  E coli  in  combination  with 
anaerobic  streptococci  or  Bacteroides  species.78’79 
Showing  the  presence  of  clostridia  within  a wound 
by  Gram  stain  or  culture  does  not  establish  the 
diagnosis  of  gas  gangrene,  however.  Clostridia 
contaminate  a high  percentage  of  extensive  trau- 
matic wounds  yet  gangrene  develops  in  very 
few.78  Examination  of  muscle,  therefore,  is  man- 
datory in  order  to  make  the  proper  diagnosis. 
Early  in  clostridial  myonecrosis,  the  muscles  are 
hemorrhagic  and  friable.  Later,  there  is  loss  of 
contractibility,  absence  of  bleeding  from  the  cut 
surface  and  what  has  been  described  as  a brick- 
red  discoloration.80  Gas  may  be  grossly  visible. 


Histologically,  one  sees  edema,  loss  of  normal 
muscle  striations  and  eventual  liquefactive  necro- 
sis of  muscle.  Clostridia  are  abundant  within  the 
necrotic  muscle  but  there  is  minimal  polymor- 
phonuclear infiltration  except  at  the  periphery  of 
the  lesion.90 

Patients  with  vascular  insufficiency  in  whom 
gangrene  develops  are  usually  elderly  and  fre- 
quently have  diabetes  mellitus.  A cutaneous  ulcer 
may  be  present,  but  at  times  there  is  not  an 
obvious  primary  lesion.  Presumably,  clostridia 
are  introduced  into  the  tissues  by  minor  trauma 
and  the  ischemic  environment  permits  prolifera- 
tion. The  pathogenesis  is  then  similar  to  those 
cases  precipitated  by  trauma. 

Clostridial  myonecrosis  has  also  been  reported 
as  a postoperative  complication  of  vascular  surgi- 
cal procedures  or  amputation  of  an  ischemic 
extremity.89'90 

There  have  been  a number  of  reports  of  severe 
clostridial  infection  in  patients  with  cancer.91'97 
The  most  common  malignant  lesions  have  been 
leukemia  and  gastrointestinal  carcinoma,  but 
patients  with  many  other  types  of  tumors  have 
also  been  reported.97  It  has  been  postulated  that 
the  milieu  within  solid  tumors  is  favorable  to  the 
growth  of  clostridia.93-90  Indeed,  as  cited  by 
Alpern  and  Dowell,94  and  Propst  and  Mose,98 
there  have  been  instances  of  avirulent  clostridia 
injected  into  patients  with  terminal  malignancy. 
The  organisms  germinated  only  within  tumor 
tissue  resulting  in  liquefactive  necrosis  to  tumor 
but  not  normal  tissue. 

A common  finding  in  patients  with  cancer  and 
clostridial  infection  has  been  disruption  of  the 
integrity  of  the  intestines  either  by  carcinoma, 
leukemic  infiltrates  or  a nonneoplastic  process. 
In  patients  with  leukemia,  clostridial  bacteremia 
without  extensive  soft  tissue  infection  has  been 
most  commonly  reported  but  extensive  myone- 
crosis can  also  occur.94-97  This  may  involve  pri- 
marily the  bowel  wall93  or  a distant  area  such  as 
an  extremity,  usually  without  notable  external 
trauma.  Presumably,  bacteremia  arises  from  the 
bowel  and  a distant  focus  is  seeded.  Depressed 
host  defenses,  possibly  coupled  with  minor  focal 
trauma,  permit  proliferation  of  the  clostridia  and 
resulting  gangrene. 

Colon  cancer  is  the  most  common  gastroin- 
testinal malignant  condition  complicated  by  clo- 
stridial infection.  Such  infections  may  develop 
with  or  without  preceding  perforation  and  abscess 
formation  and  can  occur  postoperatively  follow- 
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ing  resection  of  a carinoma.  There  may  be  bac- 
teremia alone  or  extensive  myonecrosis  involving 
the  retroperitoneal  and  anterior  abdominal  mus- 
cles. Extension  into  the  thigh  has  been  reported 
on  several  occasions.95’99 

Gas  gangrene  is  an  uncommon  complication 
of  a number  of  intraabdominal  disorders  other 
than  cancer.  These  include  cholecystitis,  pene- 
trating duodenal  ulcer,  intestinal  perforation,  and 
perirectal  or  scrotal  abscesses.85,100'102  Gangrene 
has  also  been  a complication  of  decubitus  ulcers103 
and  may  follow  many  types  of  abdominal  surgical 
operations  including  appendectomy,  large  or  small 
bowel  resection,  gastrectomy,  cholecystectomy 
and  hemorroidectomy.91,92’103  The  muscles  most 
commonly  involved  are  those  of  the  anterior  ab- 
dominal wall  and  perineum.  Occasionally,  the 
retroperitoneum  is  involved  and,  rarely,  the  gan- 
grene is  localized  to  an  extremity  far  removed 
from  the  site  of  the  primary  disease  process  or 
the  operative  wound.101  The  onset  of  illness  is 
heralded  by  an  abrupt  worsening  of  the  patient’s 
condition.  Either  drowsiness  or  agitation  may  be 
the  earliest  changes  with  associated  tachycardia, 
fever  and  later  hypotension.  Icterus  due  to  intra- 
vascular hemolysis  and  deteriorating  renal  func- 
tion are  occasionally  present.  Increasing  severe 
abdominal  pain  develops  in  some  but  not  all 
cases.  Tan  or  bluish  discoloration  of  the  skin 
overlying  the  area  of  myonecrosis  has  been  de- 
scribed as  the  earliest  local  physical  finding.91 
Crepitance  may  then  develop  but  is  often  not 
pronounced.  The  process  may  spread  quite  rapidly 
and  unless  therapy  is  promptly  instituted,  will 
terminate  in  extensive  myonecrosis,  shock  and 
death.  , 

Clostridial  infection  in  obstetrical  patients  is 
usually  seen  following  abortion  and  fortunately  is 
uncommon.104  As  pointed  out  by  Smith,81  these 
organisms  may  be  present  in  the  genital  tract  of 
19  percent  to  27  percent  of  aborting  patients.105,106 
Eaton  and  Peterson,108  however,  found  that  Clos- 
tridia were  significant  pathogens  in  only  seven  of 
430  (1.7  percent)  septic  abortions.  Once  Clos- 
tridia have  been  identified  in  the  blood  or  genital 
tract,  one  is  faced  with  the  problem  of  distin- 
guishing between  colonization,  benign  transient 
disease  and  life-threatening  infection.  Ramsay, 
for  example,  reported  about  28  patients  with  post- 
abortal C perfringens  bacteremia,  17  of  whom 
had  benign  disease  with  minimal  systemic  toxic- 
ity.104 Intrauterine  clostridial  infection  may  lead 
to  typical  features  of  sepsis,  however,  with  fever, 


chills  and  hypotension.  This  disease  clearly  re- 
quires therapy  and  has  been  successfully  treated 
with  administration  of  penicillin  and  uterine 
evacuation.107  The  most  devastating  form  of  post- 
abortal clostridial  disease  is  myonecrosis  or  gan- 
grene of  the  myometrium  with  so  called  “septico- 
toxemia.”  In  its  fullest  proportions,  this  syndrome 
consists  of  the  rapid  development  of  pronounced 
systemic  toxicity  with  brisk  hemolysis,  jaundice 
and  hemoglobinuria,  coagulation  abnormalities, 
renal  failure  and  shock.  Lower  abdominal  pain 
and  tenderness  may  be  severe  and  gas  within  the 
uterine  wall  may  be  visible  on  x-ray  films.  The 
presence  of  severe  hemolysis  is  considered  a poor 
prognostic  sign.  Since  the  infection  extends  be- 
yond the  endometrium,  simple  uterine  curettage 
is  not  considered  adequate  therapy  for  this  con- 
dition.108 Bilateral  salpino-oophorectomy  and 
hysterectomy  appears  to  be  the  operation  of 
choice  and  is  probably  the  most  important  aspect 
of  therapy.107’108  Fluid  replacement  and  blood 
transfusion  are  frequently  necessary  for  shock 
and  anemia.  Penicillin  in  doses  of  20  million  units 
per  day  is  the  antibiotic  of  choice6  with  chloram- 
phenicol being  an  alternative  agent  for  penicillin- 
sensitive  patients.  Other  treatment  modalities 
such  as  heparin  for  intravascular  coagulation, 
hyperbaric  oxygen  and  clostridial  antitoxin  are 
of  unproven  value.107’108 

Clostridial  Bacteremia 

A final  note  should  be  added  about  clostridial 
bacteremia.  Clostridia  may  invade  the  blood  from 
many  if  not  all  of  the  primary  infections  just  re- 
viewed. Even  if  histotoxic  clostridia  are  involved, 
the  clinical  findings  are  quite  variable.  There  may 
be  little  clinical  evidence  of  septicemia  as  noted 
by  Ramsay;104  there  may  be  shock  indistinguish- 
able from  that  caused  by  any  other  microorgan- 
isms; or,  there  may  be  fulminant  septicotoxemia. 
The  severity  of  the  primary  infection  rather  than 
bacteremia  alone  may  be  an  important  determi- 
nant of  the  clinical  features.  Although  there  are 
exceptions,  most  patients  in  whom  severe  hemol- 
ysis or  coagulation  abnormalities  associated  with 
clostridial  bacteremia  develop  have  an  extensive 
underlying  soft  tissue  infection.  Furthermore,  in 
the  occasional  patient  with  sterile  blood  cultures 
hemolysis  may  develop  presumably  from  toxins 
liberated  into  the  blood  directly  from  the  primary 
focus  of  infection.104 

Another  interesting  aspect  of  clostridial  bac- 
teremia is  that  it  may  arise  in  seemingly  unrelated 
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clinical  settings.  Alpern  and  Dowell,109  for  ex- 
ample, reported  on  patients  with  nonhistotoxic 
clostridial  bacteremia  whose  underlying  diseases 
included  various  pulmonary  disorders,  conges- 
tive heart  failure,  bleeding  peptic  ulcer,  cirrhosis 
and  iron  deficiency  anemia.  The  bacteremia  was 
seemingly  benign  in  some  cases  since  ten  of  12 
patients  who  did  not  receive  antibiotics  survived. 
Gorbach  and  Thadepalli70  also  made  this  obser- 
vation in  their  patients  at  Cook  County  Hospital. 
They  were  able  to  evaluate  29  patients  with  blood 
cultures  positive  for  clostridia  including  some 
histotoxic  strains.  Whereas  twelve  of  the  29 
patients  had  soft  tissue  infections  involving  clos- 
tridia, a number  of  patients  had  underlying  dis- 
eases not  usually  associated  with  clostridial  infec- 
tion. These  include  six  patients  with  aspiration 
pneumonia,  two  with  cavitary  tuberculosis,  two 
with  a seizure  disorder  and  one  with  meningococ- 
cemia.  Why  clostridial  bacteremia  should  develop 
in  these  patients  is  an  interesting  but  unanswered 
question. 

Management  of  clostridial  soft  tissue  infection 
is  as  varied  as  the  infectious  syndromes  these 
agents  may  cause.  Appropriate  drainage  of  focal 
infection  and  administration  of  penicillin  are 
the  cornerstones  of  therapy.  With  more  serious 
infection,  aggressive  therapeutic  intervention  is 
indicated. 


Therapy  of  Clostridial 
Myonecrosis 

ARTHUR  A.  SCHWARTZ,  MD* 

Successful  therapy  of  patients  with  clostridial 
myonecrosis  depends  in  great  measure  on  the 
general  state  of  health  of  the  patient  and  the 
rapidity  with  which  the  diagnosis  is  made.  Delay 
in  the  initiation  of  therapy  may  yield  catastrophic 
results.62 

Appropriate  surgical  management  of  clostridial 
myonecrosis  includes  several  therapeutic  modal- 
ities. While  the  relative  importance  of  each  of  the 
following  aspects  of  treatment  remains  a topic 
of  controversy,  many  authorities  agree  that  com- 
binations of  ( 1 ) surgical  debridement,  (2)  anti- 
biotic therapy,  (3)  hyperbaric  oxygen  and 
(4)  supportive  measures  are  necessary.  The  ad- 

*  Department  of  Surgery,  Harbor  General  Hospital,  Torrance, 
and  Assistant  Professor  of  Surgery,  UCLA. 


ministration  of  polyvalent  antitoxin  has  not  been 
shown  to  be  effective,  and  many  centers  have 
discontinued  use  of  the  antitoxin  because  of  the 
risk  of  hypersensitivity  phenomena.110 

Surgical  debridement  is  included  by  virtually 
all  authors  as  a cornerstone  of  therapy.  The  time 
of  operation  and  extent  of  debridement  is  less 
clear.  Altemeier  suggests  wide,  emergent  debride- 
ment with  multiple  incisions  and  appropriate 
fasciotomies.02  Roding  and  co-workers  recom- 
mended limiting  emergent  surgical  therapy  to 
opening  the  original  wound  and  incising  ab- 
scesses.111 These  authors  suggest  delaying  defini- 
tive surgical  procedures  until  demarcation  of 
necrosis  occurs,  with  the  hope  of  limiting  dis- 
figurement.111 Early  surgical  intervention  not  only 
may  allow  decompression  but  also,  as  noted 
above,  facilitates  early  diagnosis. 

The  role  of  antibiosis  is  somewhat  less  clear. 
The  drug  of  choice  is  aqueous  pencillin  in  doses 
of  20  million  units  per  day.  While  the  efficacy  of 
penicillin  is  difficult  to  delineate,  animal  models 
have  suggested  the  beneficial  effect  of  antibiot- 
ics.112 Second  line  drugs,  to  be  used  in  patients 
allergic  to  penicillin,  include  cephalosporins, 
chloramphenicol  and  erythromycin.  Sensitivity 
testing  is  advisable,  especially  if  tetracycline,  an- 
other macrolide,  clindamycin  or  carbenicillin  is 
being  used.111 

Hyperbaric  oxygen  has  been  shown  to  decrease 
mortality,  and  has  been  suggested  to  limit  tissue 
necrosis.  Positive  results  using  hyperbaric  oxygen 
have  been  obtained  from  several  laborato- 
ries.111'114 In  an  experimental  study,  Demello  and 
co-workers  showed  the  value  of  100  percent  oxy- 
gen at  three  atmospheres,  but  also  showed  that 
for  maximum  effectiveness  in  their  model,  de- 
bridement and  antibiotics  should  be  used.112 

Supportive  measures  should  include  careful 
medical  management  as  well  as  anticipation  and 
prompt  therapy  of  complications  of  clostridial 
bacteremia. 

Management  of  these  patients  frequently  in- 
volves volume  expansion  with  intravenous  fluid, 
plasma  and  blood.  Shock  is  a frequent  complica- 
tion and  rapid  volume  expansion  may  be  neces- 
sary. Monitoring  central  venous  pressure  or  (more 
reliably)  pulmonary  capillary  wedge  pressure 
may  be  of  value  in  severely  ill  patients.  The  role 
of  steroids  remains  somewhat  controversial.  Ad- 
ditionally, careful  monitoring  of  the  electrolytes 
and  packed  cell  volume  may  avert  potential  com- 
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plications.  Acute  tubular  necrosis  is  a not  uncom- 
mon sequela  of  the  shock  and  should  be  treated 
appropriately. 

Hemolysis  (especially  in  uterine  myonecrosis) 
may  be  severe  and  require  aggressive  transfusion 
therapy. 

Gas  gangrene  is  a potentially  preventable  dis- 
ease. Attention  to  good  surgical  principles  is  of 
primary  importance  with  adequate  debridement 
being  the  cornerstone  of  prevention.  Antitoxin  is 
ineffective  as  a prophylactic  measure. 


Summary 

David  K.  Henderson,  md:  The  severity  of  all 
these  syndromes  depends  in  great  measure  on 
the  potent  toxins  elaborated  by  these  organisms. 
C botulism  and  C tetani  produce  neurotoxins 
while  the  histotoxic  clostridia  produce  numerous 
toxins,  most  notaby  phospholipase  C,  which  are 
responsible  for  the  extensive  tissue  destruction 
seen  in  the  severe  soft  tissue  infections. 

Specific  antitoxins  have  been  developed  to 
counteract  the  effect  of  these  toxins.  These  anti- 
toxins, however,  have  met  with  limited  success  in 
the  therapy  of  the  clostridial-induced  emergen- 
cies. Type  B botulism  antitoxin  has  been  shown 
to  be  effective  and  hyperimmune  antitetanus 
globulin  is  of  value  both  in  wound  prophylaxis 
as  well  as  in  the  therapy  of  tetanus.  The  efficacy 
of  other  antitoxins  remains  to  be  shown.  Specific 
effective  pharmacologic  therapy  for  these  syn- 
dromes, with  the  possible  exception  of  guanidine 
in  botulism,  has  yet  to  be  developed. 

Success  in  the  management  of  each  of  these 
syndromes  depends  to  a great  extent  upon  rapid, 
accurate  clinical  diagnosis  and  the  prompt  initia- 
tion of  both  specific  and  nonspecific  therapeutic 
measures.  In  the  neuroparalytic  syndromes,  sup- 
portive care,  particularly  meticulous  respiratory 
care,  remains  the  cornerstone  of  therapy.  Surgical 
debridement  and  drainage  are  of  primary  import- 
ance in  the  serious  soft  tissue  infections. 

Several  areas  of  controversy  remain  to  be 
clarified.  The  use  of  guanidine  in  botulism,  the 
value  of  polyvalent  antitoxin  in  myonecrosis  and 
the  use  of  antibiotics  in  all  these  syndromes  are 
among  those  topics  which  need  further  study. 

Each  of  these  syndromes  can  be  devastating 
and  for  that  reason  the  clinician  should  maintain 
a high  index  of  suspicion  in  the  appropriate  set- 


ting. Prompt  diagnosis  and  therapy  may  prevent 
the  development  of  a life-threatening  toxic  emer- 
gency. 
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Medical  Staff  Conference 


Conservative  Management  of 
Rheumatoid  Arthritis 


These  discussions  are  selected  from  the  weekly  staff  conferences  in  the 
Department  of  Medicine,  University  of  California,  San  Francisco.  Taken 
from  transcriptions,  they  are  prepared  by  Drs.  David  W.  Martin,  Jr.,  Asso- 
ciate Professor  of  Medicine,  and  Robert  C.  Siegel,  Associate  Professor 
of  Medicine  and  Orthopaedic  Surgery,  under  the  direction  of  Dr.  Lloyd  H. 
Smith,  Jr.,  Professor  of  Medicine  and  Chairman  of  the  Department  of  Medi- 
cine. Requests  for  reprints  should  be  sent  to  the  Department  of  Medicine, 
University  of  California,  San  Francisco,  CA  94143. 


Dr.  Smith:*  The  topic  for  this  morning’s  Grand. 
Rounds  is  the  management  of  rheumatoid  arthri- 
tis. Dr.  Kenneth  H.  Fye  will  lead  the  discussion. 

Dr.  Fye:*  Today’s  presentation  will  be  unusual 
for  a Grand  Rounds  in  that  the  emphasis  will  be 
clinical.  Discourse  on  the  latest  laboratory  efforts 
to  define  the  etiology  and  pathogenesis  of  the 
disease  will  be  assiduously  avoided.  I will  present 
a general  description  of  rheumatoid  arthritis  and 
then  proceed  to  a discussion  of  that  therapeutic 
discipline — physical  therapy — that  has  tradition- 
ally (and  perhaps  symbolically)  been  relegated 
to  the  basement  of  virtually  every  medical  insti- 
tution with  which  I have  had  contact.  I will  end 
with  a brief  outline  of  the  role  that  orthopedic 
surgical  therapy  plays  in  the  care  of  patients 
with  rheumatoid  arthritis. 

Rheumatoid  arthritis  is  an  autoimmune,  sys- 
temic, inflammatory  disease  whose  major,  but  by 
no  means  only,  manifestations  are  articular.1-2 
The  disease  affects  women  of  childbearing  age 
with  a sex  ratio  of  3:1.  The  arthritis  is  symmet- 
rical, polyarticular,  inflammatory  and  erosive;  it 

‘Lloyd  H.  Smith,  Jr.,  MD,  Professor  and  Chairman,  Depart- 
ment of  Medicine 

fKenneth  H.  Fye,  MD,  Assistant  Clinical  Professor  of  Medicine 


typically  involves  the  small  joints  of  the  hands 
and  feet.  Patients  characteristically  complain  of 
morning  stiffness,  as  well  as  pain  and  tenderness, 
of  the  involved  joints.  The  classic  deformities 
associated  with  rheumatoid  arthritis  are  due 
largely  to  periarticular  inflammation,  which  re- 
sults in  muscle  spasm,  atrophy,  and  laxity  of 
periarticular  supporting  structures.  The  swan 
neck  deformity  (hyperextension  of  the  proximal 
interphalangeal  joint  and  hyperflexion  of  the 
distal  interphalangeal  joint),  the  boutonniere 
deformity  (hyperflexion  of  the  proximal  inter- 
phalangeal joint  and  hyperextension  of  the  distal 
interphalangeal  joint),  ulnar  deviation  and  sub- 
luxation of  the  metacarpal  phalangeal  joints,  and 
lysis  of  tendons  are  all  due  to  soft  tissue  inflam- 
mation. Large  joints,  such  as  elbows,  shoulders, 
knees  and  hips,  can  be  involved  in  the  inflam- 
matory process,  particularly  late  in  the  course  of 
the  disease.  Cervical  spine  involvement,  seen  in 
30  percent  of  patients,  may  lead  to  laxity  of  the 
transverse  ligament.  In  such  patients  the  odontoid 
process  may  impinge  upon  the  spinal  cord  during 
flexion  of  the  neck.  Even  though  laxity  of  the 
transverse  ligament  may  be  seen  on  x-ray  studies, 
one  should  consider  surgical  therapy  (fusion  of 


THE  WESTERN  JOURNAL  OF  MEDICINE  121 


MANAGEMENT  OF  RHEUMATOID  ARTHRITIS 


the  cervical  spine)  only  in  patients  with  a neuro- 
logic deficit  secondary  to  the  cervical  spine  defect. 

The  many  extra-articular  manifestations  of 
rheumatoid  arthritis  are  consistent  with  the  sys- 
temic nature  of  the  disorder.  Constitutional 
findings,  such  as  fever,  chills,  weight  loss,  lethargy 
and  fatigue,  reflect  systemic  inflammation.  In  25 
percent  of  patients,  usually  those  with  a positive 
rheumatoid  factor  and  definite  erosive  arthritis, 
rheumatoid  nodules  will  develop.  Rarely,  the 
manifestations  of  nodule  formation  may  actually 
overshadow  the  arthritis.  One  of  the  commonest 
ocular  expressions  of  rheumatoid  disease,  epi- 
scleritis, tends  to  be  benign  and  does  not  require 
aggressive  therapy.  However,  rheumatoid  nodule 
formation  on  the  sclerae  should  be  treated  vigor- 
ously, because  scleronodular  disease  can  lead  to 
thinning  (scleromalacia)  and  even  perforation 
of  the  sclera. 

Pulmonary  disease  is  not  rare  in  patients  with 
rheumatoid  arthritis.  In  15  percent  of  patients 
there  will  be  pleural  disease — ranging  from 
pleural  nodulosis  to  nonspecific  pleuritis  with  or 
without  pleural  fluid.  Parenchymal  findings,  seen 
in  1 to  2 percent  of  patients,  include  diffuse  inter- 
stitial lymphocytic  infiltration,  interstitial  fibrosis, 
pulmonary  nodular  disease  and  infections — such 
as  bronchitis,  pneumonia  or  empyema.  Caplan 
syndrome  is  an  entity  that  has  stirred  a great  deal 
of  controversy  in  rheumatologic  circles.  It  prob- 
ably represents  only  the  development  of  pulmon- 
ary rheumatoid  nodules  in  patients  with  rheuma- 
toid arthritis  who  happen  to  be  miners  with 
pneumoconiosis. 

Vascular  inflammation  is  a major  component 
of  rheumatoid  disease.3,4  The  commonest  form  of 
vascular  involvement  is  a bland,  obliterative  vas- 
culitis involving  small  capillaries  and  venules.  In 
30  percent  of  patients  with  rheumatoid  arthritis 
this  form  of  vascular  involvement  is  present;  it 
is  associated  with  a mild  stocking-glove  peripheral 
neuropathy.  The  lateral  malleolar  ulcers  seen  in 
10  to  15  percent  of  patients  with  severe  rheuma- 
toid disease  are  due  to  vasculitic  involvement  of 
small  cutaneous  arterioles.  In  less  than  1 percent 
of  patients  a systemic,  necrotizing  arteritis  will 
develop  that  is  clinically  and  histologically  indis- 
tinguishable from  periarteritis  nodosa.  Peripheral 
neuropathy  is  a frequent  finding  in  patients  with 
rheumatoid  arthritis.  Vasculitis  may  result  in 
either  a stocking-glove  peripheral  neuropathy  or 
a mononeuritis  multiplex,  depending  upon  the 
severity  of  the  vascular  inflammatory  process.  In 


addition,  synovial  proliferation  at  various  points 
in  the  body,  such  as  the  carpal  tunnel,  can  lead 
to  compression  syndromes.  As  discussed  above, 
in  patients  who  have  cervical  spondylitis  with 
laxity  of  the  transverse  ligament,  one  may  see 
cervical  myelopathy. 

Cardiac  involvement  in  rheumatoid  disease  is 
generally  limited  to  the  development  of  myo- 
cardial or  epicardial  nodules  which  cause  non- 
specific abnormalities  seen  on  electrocardiograms. 

Splenomegaly  and  leukopenia  in  a patient  with 
rheumatoid  arthritis  is  known  as  Felty  syndrome.3 
Other  clinical  manifestations  of  Felty  syndrome 
include  lateral  malleolar  ulcers,  rheumatoid 
nodule  formation,  lymphadenopathy,  hepato- 
splenomegaly  and  recurrent  infections.5  These 
patients  tend  to  have  rheumatoid  factors,  anti- 
nuclear antibodies,  thrombocytopenia  and  ane- 
mia, as  well  as  leukopenia.  Sjogren  syndrome 
(keratoconjunctivitis  sicca  and  xerostomia  in  pa- 
tients with  an  autoimmune  rheumatic  disorder) 
is  seen  in  30  percent  of  patients  with  rheumatoid 
arthritis  and  must  be  considered  in  the  differential 
diagnosis  of  any  patient  with  rheumatoid  disease 
in  whom  ocular  complaints  develop/’ 

Diagnosis 

The  diagnosis  of  rheumatoid  arthritis  rests 
primarily  on  the  history  and  physical  examination 
findings,  but  laboratory  studies  do  offer  clinicians 
valuable  information.  Patients  with  rheumatoid 
arthritis  virtually  always  have  an  elevated  eryth- 
rocyte sedimentation  rate.  Mild  anemia,  reflect- 
ing chronic  inflammatory  disease,  is  very  com- 
mon. Rheumatoid  factors  are  seen  in  75  percent 
and  antinuclear  antibodies  in  20  percent  of  pa- 
tients.7 In  individual  patients  one  may  see  a 
variety  of  immunoglobulin  abnormalities,  includ- 
ing hypergammaglobulinemia  or  cryoglobuline- 
mia. Radiologic  evaluation  may  show  soft  tissue 
swelling,  diffuse  or  periarticular  osteoporosis, 
marginal  erosions,  ulnar  deviation  or  subluxation 
of  involved  joints.  Occasionally,  biopsy  confir- 
mation of  the  presence  of  rheumatoid  nodules  in 
synovium  or  other  involved  tissues  can  be  of 
diagnostic  value. 

Therapy 

In  rheumatoid  arthritis  as  in  every  other  dis- 
ease, diagnostic  evaluation  is  only  a prelude  to 
therapy.  The  treatment  of  rheumatoid  arthritis 
must  be  directed  both  against  the  systemic  and 
articular  manifestations  of  the  disorder.  Treat- 
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ment  of  the  systemic  disease  consists  largely  of 
pharmacologic  control  of  specific  manifestations.8 
Steroids  or  cytotoxic  agents  are  used  to  treat 
rheumatoid  vasculitis  and  nodulosis.  Gold,  peni- 
cillamine, lithium  and  splenectomy  have  all  been 
advocated  in  the  therapy  of  Felty  syndrome.  The 
patients  with  Sjogren  syndrome  are  usually 
treated  symptomatically,  although  in  a rare  pa- 
tient administration  of  prednisone  or  cytotoxic 
drugs  may  be  required.  Treatment  of  the  articular 
manifestations  is  intended  to  decrease  pain  and 
stiffness  by  controlling  inflammation  and  to  main- 
tain or  increase  joint  function  by  improving  mus- 
cular strength,  preserving  articular  motion,  pro- 
tecting joint  stability  and  preventing  deformity. 
Basically,  there  are  three  therapeutic  modalities 
available  to  a clinician  who  is  treating  a patient 
with  rheumatoid  arthritis.  In  the  remainder  of 
this  presentation  I discuss  the  roles  that  physical 
therapy910  and  orthopedic  surgical  therapy11  play 
in  the  treatment  of  a patient  with  rheumatoid 
arthritis.  The  third  modality,  pharmacologic  con- 
trol of  inflammation,  will  not  be  discussed  in  this 
presentation. 

Temperature  manipulation 

One  of  the  keystones  of  physical  therapy  is  the 
use  of  temperature  manipulation.  As  a thera- 
peutic modality,  heat  has  antispasmodic,  anal- 
gesic, and  anti-inflammatory  effects.  The  appli- 
cation of  heat  to  an  inflamed  joint  will  increase 
the  blood  flow  in  and  around  articular  tissues. 
Thermocouple  studies  have  shown  that  the  ap- 
plication of  surface  heat  will  decrease  intra- 
articular  temperatures  and,  therefore,  interfere 
with  the  efficiency  of  the  activated  enzymes  that 
mediate  tissue  inflammation.  There  are  a variety 
of  methods  by  which  heat  can  be  applied.  Total 
body  heat,  applied  simply  with  hot  tubs  or  show- 
ers, is  useful  for  the  alleviation  of  morning  stiff- 
ness and  the  facilitation  of  range  of  motion  exer- 
cises of  large  joints,  such  as  the  hips.  Heat  can 
be  applied  to  small  joints  by  the  use  of  hot  water 
or  paraffin  baths.  For  larger  joints,  such  as  the 
shoulders  or  knees,  hot  packs  are  a convenient 
mode  of  heat  application.  Heat  lamps  can  be  used 
for  large  flat  areas,  such  as  the  back,  and  are  in- 
dicated when  skin  problems  preclude  the  use  of 
other  forms  of  heat  application. 

Ultrasound  has  proved  to  be  an  effective  way 
of  applying  deep  heat  without  burning  surface 
tissues,  but  ultrasound  should  be  used  only  by 
experienced  personnel;  the  improper  use  of  this 


technique  has  been  associated  with  significant 
complications.  One  must  keep  the  crystal  moving 
constantly  to  prevent  deep  tissue  burns.  Ultra- 
sound should  not  be  used  in  patients  who  have 
metallic  implants  or  prosthetic  devices  because 
the  metal  can  be  heated  to  dangerously  high  tem- 
peratures. Because  the  metabolic  demands  of 
treated  tissues  will  be  increased,  ultrasound 
should  not  be  used  over  areas  of  vascular  insuf- 
ficiency. The  brain  and  sense  organs  should  not 
be  exposed  to  ultrasound  because  of  the  possi- 
bility of  heat  coagulation.  It  is  also  recommended 
that  ultrasound  not  be  employed  if  there  is  a 
question  of  infection  or  malignancy  because  of 
the  theoretical  possibility  of  hematologic  spread 
of  pathologic  factors  following  the  microagitation 
that  is  associated  with  the  use  of  ultrasound. 
Diathermy  (ultra-high  frequency  radio  waves  of 
2,450  megacycles)  offers  no  significant  benefits 
over  ultrasound  or  more  traditional  methods  of 
heat  application. 

The  use  of  cold  can  also  be  of  value  in  patients 
with  rheumatoid  arthritis.  Hypothermia  is  par- 
ticularly effective  in  the  treatment  of  bursitis, 
tendinitis  or  acutely  inflamed  joints  that  are  close 
to  the  skin  surface.  In  these  instances,  cold  packs 
may  directly  cool  inflamed  tissues  and  decrease 
the  efficiency  of  inflammatory  enzymes.  In  addi- 
tion, cold  does  have  an  analgesic  effect  on  nerve 
endings.  There  are  problems  with  the  use  of  cold 
therapy.  Prolonged  application  of  cold  packs  can 
lead  to  frostbite  of  the  skin  or  muscle  spasm.  In 
addition,  it  is  difficult  to  effectively  cool  deep- 
seated  joints.  Experience  has  shown  that  it  is 
better  to  use  temperature  manipulation  as  a ther- 
apeutic modality  for  short  periods  (10  to  30 
minutes)  several  times  a day  than  for  a long 
period  of  time  once  a day.  Unfortunately,  in 
young  or  working  patients  frequent  application 
of  temperature  manipulation  is  often  impractical. 

Rest 

A second  aspect  of  physical  therapy,  and  one 
that  is  commonly  overlooked,  is  the  appropriate 
use  of  rest.  Patients  with  rheumatoid  arthritis 
characteristically  complain  of  severe  fatigue  in  the 
early  afternoon.  Fatigue  time,  which  is  the  inter- 
val between  arising  in  the  morning  and  the  onset 
of  severe  fatigue  in  the  afternoon,  is  so  charac- 
teristic that  it  is  traditionally  used  by  rheumatol- 
ogists as  a measure  of  disease  activity.  Patients 
with  active  disease  should  be  encouraged  to  take 
an  afternoon  nap  when  severe  fatigue  begins, 
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so  they  will  be  able  to  play  a more  active  role 
in  evening  family  life.  In  patients  with  an  acute 
systemic  flare  admission  to  hospital  and  total  bed 
rest  may  be  called  for,  although  bed  rest  should 
never  be  used  without  a concomitant  program  of 
appropriate  exercise.  Splints  or  braces  are  often 
valuable  in  “resting”  individual  joints.  Static 
splints  simply  support  an  inflamed  joint  and  pro- 
tect susceptible  articular  and  periarticular  sup- 
porting structures  from  undue  stress.  It  is  hoped 
that  such  protection  will  prevent  or  inhibit  the 
development  of  deformity.  Static  splints  can 
either  be  used  at  night  or  in  the  daytime  and  can 
be  made  more  or  less  rigid  by  the  use  of  various 
splinting  materials.  Dynamic  splints  will  support 
an  inflamed  joint  but  will  still  allow  movement 
and  exercise.  They  are  of  particular  value  in 
the  preoperative  and  postoperative  care  of  pa- 
tients undergoing  orthopedic  surgical  treatment. 
Chronic  dynamic  splinting  can  be  used  to  restore 
lost  function.  An  example  would  be  the  use  of 
dynamic  leg  braces  which  would  automatically 
extend  the  foot  in  patients  who  have  foot  drop 
due  to  either  vasculitis  with  mononeuritis  multi- 
plex or  to  lysis  of  the  posterior  tibial  tendon. 

Exercise 

Exercise  is  the  third  major  aspect  of  physical 
therapy.  The  goals  of  an  aggressive  exercise 
program  are  to  maintain  or  improve  muscle 
strength,  to  prevent  muscle  contraction,  and  to 
prevent  fibrous  ankylosis  of  periarticular  and 
articular  supporting  structures.  Ultimately,  it  is 
hoped  that  if  these  goals  are  achieved,  joint  func- 
tion will  be  maintained  and  deformity  prevented. 
The  specific  type  of  exercise  indicated  in  any 
individual  patient  depends  upon  the  clinical  situ- 
ation. Passive  range  of  motion  exercises  done  by 
the  therapist  are  indicated  for  acutely  inflamed 
joints.  Isometric  exercises  can  be  used  to  main- 
tain strength  when  individual  joints  are  too  in- 
flamed for  significant  motion. 

In  less  acutely  inflamed  joints,  assistive  exer- 
cises— that  is,  exercises  in  which  the  therapist 
will  help  the  patient  move  his  own  joints — are 
valuable.  As  the  arthritis  improves,  active  exer- 
cises— exercises  done  without  the  aid  of  a thera- 
pist— are  useful  in  restoring  muscle  strength. 

Finally,  resistive  exercises  done  against  the 
resistance  of  the  therapist  or  weights  are  indicated 
after  the  articular  inflammation  has  been  con- 
trolled. 


Exercises,  as  with  temperature  manipulation, 
are  most  beneficial  if  done  several  times  a day. 
The  benefits  of  any  therapeutic  program  in  pa- 
tients with  rheumatoid  arthritis  are  greatest  if 
pharmacologic  agents  are  used  in  conjunction 
with  a solid  physical  therapy  regimen.  I have  my 
patients  take  their  anti-inflammatory  drugs  and 
then  apply  heat  to  affected  joints  for  10  to  30 
minutes.  Then,  when  the  patient  has  received  the 
combined  anti-inflammatory,  anti-spasmodic  and 
analgesic  effects  of  both  the  pharmacologic  agent 
and  the  temperature  manipulation,  the  patient  will 
be  better  able  to  do  his  exercises  effectively.  The 
physician  who  treats  patients  with  rheumatoid 
arthritis  should  be  able  to  direct  the  physical 
therapy  program.  Prescriptions  for  exercises 
should  indicate  what  type  of  exercise  is  to  be 
done  (passive,  isometric  and  so  on)  and  which 
muscles  and  joints  are  to  be  exercised.  A trained 
therapist  will  know  the  specific  exercise  for  each 
muscle  group,  so  individual  exercises  do  not  have 
to  be  indicated. 

Assistive  Devices 

Another  aspect  of  physical  therapy  with  which 
physicians  should  be  acquainted  is  the  use  of 
assistive  devices.12  These  devices  aid  a patient  in 
accomplishing  simple  tasks  that  can  become  over- 
whelmingly difficult  in  the  face  of  rheumatoid 
deformities.  Feeding  oneself,  combing  one’s  hair, 
brushing  one’s  teeth,  or  going  to  the  toilet  can  be 
frustrating  experiences  for  patients  with  rheuma- 
toid arthritis.  Writing  can  become  a monumental 
chore.  Simply  walking  from  one  room  to  another 
can  be  a challenge.  Fortunately,  a variety  of  as- 
sistive devices,  simple  and  complex,  are  available 
to  aid  debilitated  patients  accomplish  the  tasks 
of  daily  living. 

Surgical  Therapy 

Orthopedic  surgical  procedures  are  an  integral 
part  of  the  long  range  treatment  of  rheumatoid 
arthritis.  As  in  the  other  therapeutic  modalities 
discussed,  the  goals  of  orthopedic  surgical  treat- 
ment are  to  decrease  inflammation  and  pain;  pre- 
vent or  repair  deformity;  increase  joint  stability, 
and,  ultimately,  maintain  or  to  increase  joint 
function. 

Some  orthopedic  procedures  are  largely  pro- 
phylactic in  nature;  that  is,  they  are  intended  to 
prevent  deformity.  Synovectomy  is  considered  to 
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be  a prophylactic  measure  because  it  results  in 
the  removal  of  the  articular  repository  of  the  im- 
mune complexes  that  mediate  inflammation.  By 
the  removal  of  this  repository,  and  the  removal 
of  the  invasive  pannus,  one  hopes  to  decrease 
inflammation  and  to  inhibit  the  destruction  of 
articular  tissues.  Synovectomy  is  most  successful 
in  decreasing  inflammation  in  those  joints  such 
as  the  knee  where  all  the  inflamed  synovium  can 
be  visualized  and  removed.  It  is  less  successful 
as  prophylactic  procedure  in  those  joints  where 
it  is  impossible  to  remove  all  of  the  inflamed 
tissues,  such  as  the  small  joints  of  the  hands.  In 
certain  cases,  arthrodesis,  or  fusion  of  the  joint, 
is  indicated  to  increase  joint  stability  or  decrease 
pain — or  both.  Arthrodesis  is  most  useful  in 
arthritis  of  the  foot,  wrist  and  thumbs. 

Arthroplasty,  or  joint  repair,  often  requires  the 
use  of  joint  prostheses.  At  present,  effective  pros- 
theses  are  available  for  the  hips,  fingers  and 
knees.  New  techniques  are  being  developed  that 
hold  the  promise  of  successful  arthroplastic  pro- 
cedures in  the  elbows,  shoulders,  wrists  and 
ankles.  Orthopedic  procedures  can  also  be  done 
to  repair  deformities  due  to  loss  of  the  integrity 
of  periarticular  supporting  structures.  Tendon 
repairs  and  the  repair  of  both  swan-neck  and 
boutonniere  deformities  can  be  done  in  selected 
cases.  Although  rheumatologists  are  basically 
internists  and  constantly  strive  to  avert  the  need 
for  surgical  intervention  in  their  patients,  they 
simply  cannot  ignore  the  fact  that,  in  selected 
cases,  orthopedic  surgical  therapy  can  be  of  in- 
estimable value  in  the  total  care  of  patients  with 
the  systemic  inflammatory  disorder  we  know  as 
rheumatoid  arthritis. 


Conclusions 

There  is  a tendency  for  the  average  physician 
to  become  discouraged  when  treating  severe, 
progressive  rheumatoid  arthritis.  The  disorder  is 
chronic,  the  patients  seem  to  have  interminable 
complaints  and  the  response  of  the  disease  to  our 
therapeutic  machinations  is  often  painfully  slow. 
However,  the  treatment  of  a patient  with  rheuma- 
toid arthritis  can  be  exceedingly  rewarding.  There 
is  always  something  that  we,  as  physicians,  have 
to  offer.  Physical  therapy,  new  anti-inflammatory 
agents,  orthopedic  surgical  therapy,  and  our  own 
optimism  can  always  be  used  to  buoy  the  flagging 
spirits  of  a beleaguered  patient.  Patients  with 
rheumatoid  arthritis  tend  to  be  young  people  who 
must  face  years,  perhaps  a lifetime,  of  pain  and 
disability.  They  soon  learn  to  recognize  the  short- 
comings of  medical  science,  but  they  are  still 
tremendously  grateful  for  what  little  we  can  do 
to  help  them. 
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Important  Advances  in  Clinical  Medicine 

Epitomes  of  Progress  — General  Surgery 


The  Scientific  Board  of  the  California  Medical  Association  presents  the 
following  inventory  of  items  of  progress  in  general  surgery.  Each  item,  in 
the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  be- 
come reasonably  firmly  established,  both  as  to  scientific  fact  and  important 
clinical  significance.  The  items  are  presented  in  simple  epitome  and  an 
authoritative  reference,  both  to  the  item  itself  and  to  the  subject  as  a 
whole,  is  generally  given  for  those  who  may  be  unfamiliar  with  a particular 
item.  The  purpose  is  to  assist  the  busy  practitioner,  student,  research 
worker  or  scholar  to  stay  abreast  of  these  items  of  progress  in  general 
surgery  which  have  recently  achieved  a substantial  degree  of  authoritative 
acceptance,  whether  in  his  own  field  of  special  interest  or  another. 

The  items  of  progress  listed  below  were  selected  by  the  Advisory  Panel 
to  the  Section  on  General  Surgery  of  the  California  Medical  Association  and 
the  summaries  were  prepared  under  its  direction. 

Reprint  requests  to:  Division  of  Scientific  and  Educational  Activities, 

California  Medical  Association,  731  Market  St.,  San  Francisco,  CA  94103 


Chronic  Visceral  Ischemia 

The  syndrome  of  chronic  visceral  ischemia  has 
emerged  as  a uniform  pattern  of  postprandial 
epigastric  pain  and  weight  loss  distinct  from  other 
abdominal  pain  syndromes.  Two  mechanisms  have 
been  recognized.  The  less  common  of  the  two  is 
compression  of  the  celiac  artery  and  occasionally 
the  superior  mesenteric  artery  as  well  by  the 
median  arcuate  ligament  of  the  diaphragm.  The 
syndrome  is  largely  limited  to  young  women. 
Division  of  the  ligament  and  instrumental  dila- 
tation of  the  residual  celiac  stenosis  has  provided 
dramatic  and  durable  relief  of  pain  in  62  of  68 
patients  operated  upon  at  the  University  of  Cali- 
fornia, San  Francisco. 
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The  other  mechanism  is  multiple  visceral  artery 
occlusions  by  atherosclerosis.  The  traditional 
technique  for  surgical  management  has  been  the 
utilization  of  bypass  grafts  extended  in  a retro- 
grade fashion  from  a more  distal  portion  of  the 
aorta  to  a patent  segment  of  the  involved  artery 
beyond  the  site  of  disease.  These  have  been  ac- 
companied by  a high  frequency  of  early  or  late 
failure.  In  order  to  improve  these  results,  vari- 
ations of  the  original  grafting  techniques  and 
endarterectomy  have  been  tested  during  the  last 
eight  years  at  the  University  of  California,  San 
Francisco,  and  the  results  evaluated  by  late  aor- 
tography. An  unanticipated  finding  was  the  pre- 
dominance of  females  in  the  series  and  the 
frequency  of  a form  of  atherosclerosis  in  the  ab- 
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dominal  aorta  in  which  the  intima  became  a soft, 
thickened  and  homogeneous  layer  which  virtually 
overflowed  the  visceral  and  often  the  renal  ar- 
teries as  well.  Thirty-eight  patients  have  been 
operated  upon.  The  conclusions  from  this  experi- 
ence were  as  follows: 

• Grafts  placed  in  an  antegrade  fashion  and 
originating  from  the  generally  undiseased  distal 
thoracic  aorta  (transabdominal  approach)  are 
hemodynamically  more  sound,  and  easy  to  apply. 

• When  both  the  celiac  and  superior  mesen- 
teric arteries  are  involved,  grafts  to  the  celiac 
alone  will  generally  suffice  to  revascularize  the 
distal  branches  of  both  arteries  and  relieve  symp- 
toms. 

• Late  failure  is  a function  of  the  graft  ma- 
terial. Long-term  patency  of  Dacron®  grafts  was 
6/6,  arterial  autographs  3/3  and  saphenous  vein 
grafts  1/6.  Saphenous  vein  grafts  are  no  longer 
used. 

• Endarterectomy  is  an  effective  method  for 
a more  complete  operation.  When  done  through 
a thoraco-retroperitoneal  abdominal  approach 
and  a trapdoor  aortotomy,  removal  of  a sleeve  of 
aortic  intima  produces  a specimen  that  includes 
the  orifice  lesions  in  the  visceral  arteries  and  the 
renal  arteries  also  if  they  are  involved.  This  ap- 
proach facilitated  coincident  aorta-iliac  recon- 
struction which  was  indicated  in  eight  patients. 

EDWIN  J.  WYLIE,  MD 
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Atheroembolism 

Although  the  majority  of  thromboemboli  are 
cardiac  in  origin,  detachment  of  loose  atheroma- 
tous aggregates  from  a major  artery  may  be 
another  serious  yet  correctable  source  of  emboli- 
zation. Though  atheroembolism  was  first  recog- 
nized in  1862,  its  importance  has  not  been  appre- 
ciated until  recently.  Dissemination  of  grumous 
material  from  ulcerated  plaques  at  the  carotid 
bifurcation  is  now  well  established  as  a cause  of 
transient  ischemic  attacks  or  stroke  and  carotid 
endarterectomy  for  the  condition  is  being  done 
with  increasing  frequency. 

Cases  of  atheroemboli  to  the  abdominal  viscera 
including  the  kidneys,  pancreas,  stomach  or 


bowel  have  been  recorded  in  the  literature,  but 
as  yet  surgical  remedial  measures  in  such  cases 
are  rarely  attempted. 

The  symptoms  of  atheroemboli  to  the  lower 
extremities  are  often  insidious  and  may  at  times 
elude  the  most  astute  diagnostician.  Myalgia,  ach- 
ing and  cramps,  often  intermittent  in  nature,  may 
be  the  first  symptoms.  Eventually,  gangrene  of 
the  toes  develops  despite  the  presence  of  ankle 
pulses.  Successful  management  of  patients  in- 
volves clinical  awareness  of  the  entity  followed 
by  angiographic  confirmation  and  prompt  endar- 
terectomy or  graft  replacement  of  the  diseased 
aorta.  Arteriograms  typically  show  ulcerated 
disease  or  plaquing  of  the  aorta  with  sharp  angi- 
ographic blockage  of  digital  vessels.  Atheroem- 
bolism may  also  be  seen  in  the  upper  extremity 
but  with  less  frequency.  JACK  H M KWAAN>  MD 

JOHN  E.  CONNOLLY,  MD 
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Management  of  Hepatic  Trauma 

Major  advances  in  safety  of  hepatic  resection 
have  been  based  upon  new  technical,  anatomical 
and  metabolic  knowledge.  Nevertheless,  mortality 
has  remained  high  when  injuries  have  been  asso- 
ciated with  major  vascular  injury  and  when  he- 
patic lobectomy  has  been  required.  The  additive 
effects  of  lobectomy,  a formidable  procedure, 
upon  existing  preoperative  and  operative  hypo- 
volemia, hypotension  and  associated  injuries, 
have  often  resulted  in  death. 

There  has  been  renewed  interest  in  resections 
of  lesser  magnitude  but  adequate  to  debride 
damaged  liver  and  to  control  bleeding.  Even 
extensive  lacerations  and  explosive  injuries  caused 
by  abrupt  deceleration  can  often  be  successfully 
managed  by  the  piecemeal  removal  of  devitalized 
hepatic  fragments  and  careful  ligation  of  vessels 
and  ducts,  followed  by  adequate  drainage. 

Rapid  fluid  resuscitation  and  complete  evalu- 
ation should  be  followed  by  prompt  surgical  ex- 
ploration of  the  abdomen  with  early  extension  of 
the  incision  into  the  chest  by  partial  splitting  of 
the  sternum,  if  necessary,  to  provide  sufficient 
exposure  of  bleeding  sites  and  to  control  them. 
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Initial  packing  often  controls  bleeding  tempor- 
arily for  orderly  assessment  of  the  location  and 
extent  of  bleeding.  Fortunately,  most  liver  injuries 
are  minor  and  respond  to  simple  suture  methods 
and  adequate  drainage. 

Clamping  of  the  portal  triad  (Pringle  maneu- 
ver), isolation  of  the  intrapericardial  or  abdomi- 
nal vena  cava,  subdiaphragmatic  aortic  clamping 
and  intracaval  shunts  are  methods  sometimes 
useful  in  gaining  temporary  hemostasis.  Under 
certain  conditions  even  prolonged  packing  with 
subsequent  removal  has  been  useful  in  the  surgi- 
cal armamentarium. 

The  place  of  hepatic  artery  ligation  for  the 
control  of  hemorrhage  has  not  been  settled.  In 
Mays’  experience,  hepatic  artery  ligation  has  been 
uniformly  well  tolerated.  Others  report  recurrent 
bleeding  and  hepatic  dysfunction  after  its  use.  In 
selected  patients,  ligation  should  be  given  careful 
consideration  as  an  alternative  to  major  hepatic 
lobectomy. 

In  these  cases  careful  supportive  postoperative 
management  directed  to  the  prevention  of  multi- 
ple organ  failure  is  required.  DON  R.  miller,  md 
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Peritoneoscopy  in  Gastrointestinal 
Surgical  Operation 

Peritoneoscopy  is  being  rediscovered  by  surgi- 
cal gastroenterologists.  Although  widely  used  in 
Europe,  and  in  this  country  by  gynecologists, 
peritoneoscopy  (laparoscopy)  in  gastrointestinal 
surgery  is  not  widely  appreciated. 

Laparoscopy  is  the  endoscopic  examination  of 
the  peritoneal  cavity  and  its  contents  after  the 
induction  of  pneumoperitoneum.  By  visualiza- 
tion, indirect  palpation  and  tissue  biopsy  studies, 
open  laparotomy  can  be  avoided  in  approximately 
50  percent  of  patients  for  whom  an  operation  has 
been  indicated  because  of  obscure  diagnosis  or 
possible  intraabdominal  trauma. 

The  potential  application  and  benefits  of  peri- 
toneoscopy are  immediately  apparent  to  practicing 
clinicians.  These  include  elderly  debilitated  pa- 
tients with  suspected  carcinomatosis;  patients 
with  fever  of  unknown  origin,  intraabdominal 


masses  or  jaundice  of  cryptic  origin,  and  trauma 
victims  with  equivocal  signs  of  intraabdominal 
injury — to  name  only  a few. 

Gastrointestinal  surgeons  have  sometimes  been 
reluctant  to  accept  new  modalities  for  diagnosis 
and  treatment.  In  many  ways  this  is  a laudable 
posture  at  a time  when  the  proliferation  of  new 
tests  and  therapies  is  escalating  the  cost  of  health 
care  delivery  without  documented  benefit  to  pa- 
tients. In  the  experience  of  this  author,  however, 
peritoneoscopy  can  avoid  many  costly  indirect 
diagnostic  examinations  and  potentially  hazard- 
ous operations  in  eldery  and  high-risk  patients. 

Competence  in  peritoneoscopy  is  now  a part 
of  the  better  training  programs  in  gastrointestinal 
surgery.  Practicing  clinicians  may  wish  to  acquire 
training  in  these  skills  to  explore  their  potential 
in  their  practices.  L denbesten,  md 
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The  Continent  Kock  Ileostomy 

The  continent  internal  ileostomy  pouch 
which  was  introduced  in  1969  by  Professor  Kock 
is  an  evolutionary  descendant  of  ileocystoplastics, 
done  by  Goodwin.  It  is  best  applied  in  patients 
with  true  mucosal  ulcerative  colitis.  A patient 
with  Crohn  disease  who  has  already  had  an  ile- 
ostomy and  has  shown  no  recurrence  of  the  dis- 
ease over  the  period  of  many  years,  rarely  be- 
comes a candidate  for  the  pouch.  The  pouch  may 
be  created  as  a secondary  operation  or  as  a pri- 
mary operation.  To  form  such  a pouch  at  the  time 
of  the  original  ileostomy  and  colectomy  adds  at 
least  another  hour  to  the  operative  time.  A de- 
pleted patient  may  have  healing  difficulty  with 
the  complex  suture  lines.  In  60  percent  of  patients 
with  colitis,  the  ultimate  pathological  diagnosis 
is  Crohn  disease.  Since  roughly  half  of  these 
patients  were  diagnosed  initially  as  having  muco- 
sal colitis,  it  is  incumbent  upon  the  surgeon  to  be 
absolutely  certain  that  he  is  not  operating  on  a 
patient  with  undiagnosed  and  untreated  Crohn 
disease.  Treatment  of  a recurrence  of  the  disease 
in  the  pouch  may  cost  the  patient  unnecessary 
bowel  loss  if  fistulas  and  other  complications 
ensue. 
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The  success  of  operation  depends  on  the  ac- 
curate placement  of  permanent  sutures  through 
both  layers  of  the  retroverted  nipple  as  close  to 
the  mesentery  as  possible  in  order  to  prevent 
reduction  of  the  nipple.  Damage  to  the  mesentery 
may  result  in  ischemia  of  the  ileum  distal  to  this 
point  or  serious  intramural  hematoma.  Place- 
ment of  sutures  too  far  from  the  mesentery  may 
result  in  reduction  of  the  nipple  with  concomitant 
incontinence  and  an  inability  to  drain  the  pouch 
by  catheter. 

The  Kock  pouch  is  a great  advance  in  the  man- 
agement of  colitis.  It  must  be  applied,  however, 
to  a very  carefully  selected  group  of  patients  and 
should  be  done  only  by  surgeons  who  truly  under- 
stand the  spatial  relationships  of  the  mesentery 
of  the  pouch  and  the  nipple. 

WILEY  F.  BARKER,  MD 
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Current  Approaches  to 
Evaluating  Carotid  Disease 

Angiography,  the  original  and  ultimate  diag- 
nostic technique,  provides  the  most  accurate 
anatomical  assessment  of  carotid  lesions.  The 
refinements  of  multiple  views,  selective  cathe- 
terization and  subtraction  films  have  greatly 
improved  quality  and  reliability.  However  angi- 
ography is  not  suitable  for  screening  or  repeated 
follow-up. 

Four  different  noninvasive  approaches  have 
been  developed:  (1)  Oculopneumoplethysmog- 
raphy (Gee  method)  measures  ophthalmic  artery 
pressure  indirectly.  Suction  applied  to  small 
scleral  cups  increases  intraocular  pressure;  the 
systolic  endpoints  are  detected  by  transducers 
coupled  to  each  cup.  Information  concerning  col- 
laterals can  be  obtained  using  carotid  compres- 
sion. (2)  Recording  of  systolic  pulse  arrival  times 
at  the  eyes  and  the  earlobes  has  been  described 
by  Kartchner,  who  has  correlated  pulse  delay 
with  significant  stenosis.  (3)  A significant  internal 
carotid  stenosis  produces  decrease  or  reversal  of 
ophthalmic  artery  flow.  This  can  be  evaluated 
by  studying  changes  in  flow  patterns  in  the  supra- 


orbital or  frontal  arteries  produced  by  compres- 
sion of  the  superficial  temporal  or  other  external 
carotid  branches.  Present  techniques  employ  a 
Doppler  ultrasound  flow  meter  or  a photoelectric 
cell.  (4)  Two  dimensional  images  of  the  carotid 
bifurcation  can  be  recorded  by  ultrasound  tech- 
niques, but  at  present  resolution  is  not  compar- 
able to  contrast  angiography. 

The  first  three  noninvasive  techniques  can 
provide  high  accuracy  in  detecting  significant 
stenosis  (more  than  50  percent  reduction  of 
lumen  diameter),  but  are  of  no  value  with 
moderate  lesions  which  may  be  sources  of  emboli. 
The  imaging  devices  can  show  small  lesions  but 
at  present  do  not  have  the  resolution  to  identify 
ulceration  reliably. 

Angiography  provides  an  accurate  anatomic 
rendition  of  carotid  lesions  and  should  be  done 
on  all  patients  considered  for  surgical  operation. 
Noninvasive  techniques  can  provide  additional 
information  on  the  hemodynamic  abnormalities. 
Unlike  angiography,  the  noninvasive  tests  are 
particularly  well-suited  for  screening,  for  evalu- 
ating asymptomatic  bruits  and  for  postoperative 
follow-up  studies.  With  improving  technology, 
the  new  approaches  will  have  increasingly  im- 
portant roles  in  evaluation  of  cerebrovascular 
disease.  j.  dennis  baker,  md 
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Surgical  Management  of 
Gastroesophageal  Reflux  in 
Infants  and  Children 

In  contrast  to  the  general  view  that  infantile 
chalasia  is  a benign,  self-limited  condition,  gas- 
troesophageal reflux  has  been  recognized  with 
increasing  frequency  as  a pernicious  cause  of 
malnutrition,  growth  retardation,  recurrent  aspir- 
ation, esophagitis  and  stricture,  occasional  asth- 
matic attacks,  and  other  previously  unexplained 
conditions  in  infants  and  young  children. 

The  condition  is  particularly  common  in  chil- 
dren with  neurologic  disorders  and  has  been 
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recognized  with  increasing  frequency  in  children 
following  repair  of  esophageal  atresia.  Nocturnal 
reflux  is  particularly  insidious  and  may  precipitate 
an  acute  coughing  episode  in  a sleeping  child. 
Recent  application  of  more  precise  diagnostic 
studies  to  the  evaluation  of  reflux  has  made  it 
possible  to  identify  symptomatic  children  more 
easily.  Whereas  the  findings  on  cine-esophagrams 
may  not  always  correlate  with  the  clinically 
symptomatic  child,  measurement  of  esophageal 
PH  after  abdominal  compression  (Tuttle  test), 
measurement  of  lower  esophageal  sphincter  pres- 
sure and  esophagoscopy  with  biopsy,  provide  a 
more  complete  physiologic  evaluation  of  gastro- 
esophageal reflux.  The  inability  to  do  many  of 
these  studies  in  young  children  without  heavy 
sedation  or  general  anesthesia  and  the  lack  of 
studies  which  indicate  normal  values  has  made 
the  interpretation  of  specific  values  difficult;  how- 
ever, comparison  with  data  obtained  from  other 
patients  in  the  same  laboratory  and  studies  from 
patients  who  have  undergone  surgical  repair  of 
reflux  have  provided  guidelines. 

Gastroesophageal  fundoplication  has  been  used 
effectively  to  prevent  further  reflux  in  a large 
number  of  symptomatic  children  with  low  mor- 
bidity and  less  than  1 percent  mortality.  Con- 
comitant temporary  gastrostomy  prevents  the  gas 
bloat  syndrome,  assists  in  postoperative  feeding 
and  serves  as  a partial  gastropexy.  Further  appli- 
cation of  fundolplication  for  the  management  of 
symptomatic  infants  and  young  children  with 
gastroesophageal  reflux  appears  justified. 

ERIC  W.  FONKALSRUD,  MD 
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Shock:  Rapid  Transfusion,  Calcium 
Levels,  pH  and  Body  Temperature 

There  are  many  circumstances  today  in  which 
rapid  transfusion  of  blood  is  critical  in  resuscita- 
tion, and  yet  all  surgeons  are  familiar  with  pa- 
tients who  have  just  received  a large  amount  of 
blood  and,  in  spite  of  this,  suffer  acute  myocardial 
depression  and  death  by  way  of  the  mechanism 
of  anoxia  and  arrest. 


It  has  been  shown  both  experimentally  and 
clinically  that  rapid  transfusion  (that  is,  at  a rate 
exceeding  1 ml  of  blood  per  kg  of  body  weight 
per  minute)  of  citrale-phosphate-dextrose  (cpd) 
blood  reduces  ionized  calcium  in  the  arterial 
blood  immediately  following  the  infusion,  which 
in  turn  causes  decreased  myocardial  function,  as 
documented  by  Starling  function  curves  (stroke 
work  versus  filling  pressure).  This  dangerous 
myocardial  depression  can  be  prevented  by  the 
simultaneous  administration  through  a separate 
central  venous  line  of  calcium  chloride  at  the  rate 
of  1 mg  per  ml  of  cpd  blood  administered. 

This  same  phenomenon  of  myocardial  depres- 
sion may  occur  if  a patient  receiving  hemodialysis 
is  suddenly  subjected  to  a large  load  of  dialysate 
low  in  ionized  calcium. 

In  many  of  the  situations  in  which  this  myo- 
cardial depression  occurs,  the  patient  in  need  of 
the  transfusion  is  apt  to  be  hypothermic,  as  well 
as  acidotic,  and  if  the  flood  which  is  administered 
is  itself  acidotic  and  cold,  the  transfusion  may 
aggravate  these  conditions. 

What  is  the  correct  serum  pH  for  optimal 
myocardial  function  during  hypothermia?  The 
answer  to  this  question  is  derived  from  observa- 
tions by  comparative  physiologists.  Cold-blooded 
animals  maintain  normal  myocardial  function 
during  hypothermia  in  contrast  to  man.  The  cold 
blooded  animals  hyperventilate  and  become  alka- 
lotic  at  low  body  temperatures,  developing,  for 
instance  a pH  of  7.70  at  28 °C.  In  experimental 
animals,  myocardial  function  was  measured  at  a 
body  temperature  of  28 °C  and  at  a pH  of  7.40.  A 
significant  depression  was  observed  which  was 
largely  relieved  by  rendering  the  animals  alkalotic. 

These  observations  only  confirm  the  impor- 
tance of  making  the  hypothermic  patient  in  shock 
normothermic,  treating  acidosis  vigorously  while 
the  patient  is  hypothermic,  and  further  reducing 
the  risk  of  additional  myocardial  depression 
by  the  simultaneous  administration  of  ionized 
calcium  when  large  amounts  of  cpd  blood  are 
administered  rapidly.  These  precautions  may 
avoid  the  sudden  collapse  of  the  patient  who 
otherwise  seems  to  have  been  properly  treated. 

douglas  McConnell,  md 
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The  Role  of  Paracentesis  and  Lavage 
in  the  Evaluation  of  Penetrating 
Torso  Injuries 

Because  of  continued  advances  in  surgical 
care,  mandatory  celiotomy  has  become  the  widely 
acceptable  method  of  management  for  penetrat- 
ing injuries  of  the  torso.  Utilizing  this  method, 
less  than  5 percent  of  all  stab  wounds  and  only 
10  percent  to  15  percent  of  gunshot  wounds  of 
the  abdomen  are  now  lethal.  As  a result  of  this 
more  aggressive  surgical  approach,  a new  prob- 
lem, negative  celiotomy,  has  occurred.  Penetrat- 
ing abdominal  wounds  without  associated  visceral 
injury  have  been  reported  in  as  many  as  53  per- 
cent of  all  penetrating  torso  injuries  managed 
under  a policy  of  immediate  mandatory  explora- 
tion. Since  negative  celiotomy  is  associated  with 
a significant  mortality  rate,  postoperative  mor- 
bidity and  sizable  cost,  paracentesis  and  lavage 
are  widely  accepted  as  a valuable  adjunct  in  the 
evaluation  of  these  patients. 

A satisfactory  protocol  using  paracentesis  and 
lavage  for  the  evaluation  of  penetrating  torso 
injuries  is  as  follows: 

• Immediate  celiotomy  is  carried  out  in  the 
presence  of  (1)  evisceration,  (2)  distended  or 
distending  abdomen,  (3)  deteriorating  vital  signs, 
(4)  roentgenographic  demonstration  of  free  air 
in  the  peritoneal  cavity. 

• If  the  above  gives  negative  findings,  para- 
centesis is  done  with  a Trocath®  placed  through 
a stab  wound  just  below  the  umbilicus.  The  tech- 
nique is  similar  to  that  reported  by  Olsen.  If  blood 
is  obtained  (20  ml  or  more),  celiotomy  is  carried 
out.  If  less  than  20  ml  of  blood  is  present,  the 
peritoneal  cavity  is  lavaged  with  saline  or 
lactated  Ringer's  solution,  approximately  20  ml 
per  kg  of  body  weight  to  a maximum  of  1,000 
ml.  Lavage  is  considered  positive  and  celiotomy 
done  if  newsprint  cannot  be  read  through  the 
intravenous  tubing. 

• If  paracentesis  and  lavage  results  are  nega- 
tive, patients  are  observed  in  the  hospital.  No 
patient  is  observed  unless  paracentesis  and  lavage 
have  been  done. 

• All  gunshot  wounds  of  the  torso  are  initially 
evaluated  in  the  operating  room  as  to  extent  and 
depth.  When  injuries  are  suspected  to  be  super- 
ficial and  there  are  no  clinical  indications  for 
immediate  celiotomy,  paracentesis  and  lavage  are 
done. 


The  above  policy  has  resulted  in  lowering  the 
negative  celiotomy  rate  to  approximately  8 
peicent.  earl  f.  wolfman,  jr.,  md 
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Fiberoptic  Colonoscopy 

Fiberoptic  colonoscopy  has  gained  acceptance 
as  a valuable  adjunct  in  the  diagnosis  and  treat- 
ment of  colonic  diseases.  Current  instruments  are 
technologic  marvels  that  permit  inspection,  pho- 
tography biopsy,  lavage,  polypectomy  and  re- 
trieval of  foreign  bodies.  Colonoscopy  is  no  longer 
the  province  of  a few  pioneers;  it  is  widely  ap- 
plied in  the  community.  Several  questions  remain, 
however,  about  the  indications  for  colonoscopy 
and  the  hazards  of  the  procedure. 

Broadly  stated,  colonoscopy  should  be  done 
if  colonic  symptoms,  signs  or  radiographic  ab- 
normalities need  further  clarification.  Unexplained 
diarrhea,  occult  blood  in  the  stool  and  equivocal 
findings  on  barium  studies  are  among  the  valid 
indications  for  colonoscopy.  On  the  other  hand, 
should  colonoscopy  be  done  in  patients  with  ir- 
ritable colon  syndrome,  chronic  constipation  or 
vague  chronic  abdominal  pain?  The  yield  of  or- 
ganic disease  in  these  patients  is  so  low  that 
colonoscopy  for  such  slim  indications  probably 
is  not  justified. 

The  role  of  colonoscopy  in  the  diagnosis  and 
treatment  of  colonic  neoplasms  has  not  been 
clarified  fully.  Is  every  tiny  radiolucent  defect  an 
indication  for  colonoscopy?  Should  colonoscopy 
be  done  in  a patient  with  a rectal  polyp  but 
normal  findings  on  barium  enema?  Should  colon- 
oscopy be  done  routinely  at  arbitrary  intervals 
after  neoplasms  are  removed  endoscopically  or 
surgically,  or  should  it  be  done  only  if  some  other 
screening  test  result  is  abnormal?  If  so,  which 
other  test  should  be  relied  upon  and  at  what 
intervals  should  it  be  done? 

The  morbidity  of  colonoscopy  is  reportedly 
0.34  percent  to  0.42  percent  for  diagnostic 
procedures  and  1 percent  to  2.32  percent  for 
polypectomies.  These  complication  rates  were 
compiled  by  a relatively  small  number  of  colon- 
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oscopists  who  were  interested  in  establishing  the 
safety  of  the  technique.  Now  that  colonoscopy 
is  being  done  by  physicians  and  surgeons  of 
varying  interest,  skill  and  experience,  will  the 
morbidity — and  mortality — remain  at  acceptable 
levels? 

These  questions  and  many  others  must  be 
answered  before  the  proper  place  of  this  impor- 
tant advance  is  known.  Colonoscopy  is  expensive, 


and  it  carries  definite  risks.  For  the  present  is 
seems  wise  to  limit  use  of  the  procedure  to 
patients  who  have  solid  indications. 

THEODORE  R.  SCHROCK,  MD 
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Medical  Ethics  and 
Contemporary  Needs 

The  House  of  Delegates  of  the  American 
Medical  Association  decided  wisely  when  it  did 
not  accept  the  revision  of  the  Principles  of  Medi- 
cal Ethics  proposed  by  the  Judicial  Council  at 
the  recent  ama  session  in  St.  Louis.  It  is  not  that 
these  were  bad  ethics  or  that  medical  ethics  are 
no  longer  needed.  Rather  the  principles,  as  stated, 
simply  do  not  meet  contemporary  needs.  It  is 
time  they  were  reassessed  in  terms  of  what  is  now 
needed  to  guide  physicians  in  practice  and  to 
guide  the  profession  as  a whole. 

Historically  professional  ethics  have  set  the 
approved  standards  for  professional  behavior.  In 
medicine  they  have  also  served  to  separate  “ethi- 
cal physicians”  and  the  “ethical  profession”  from 
others  who  did  not  meet  these  standards,  or  per- 
haps had  other  standards.  The  implication,  how- 
ever, was  that  there  was  something  better  about 
having  an  ethical  physician  and  an  ethical  profes- 
sion, and  no  doubt  this  was  true.  The  Code  of 
Ethics  established  by  the  American  Medical  As- 
sociation more  than  100  years  ago,  and  since 
occasionally  modified,  served  well  for  the  times 
and  laid  the  groundwork  for  the  development  of 
medicine  as  an  influential  force  in  American 
society,  as  it  remains  today. 

Many  years  ago  the  late  Chauncey  Leake  stated, 
in  a reprinting  of  Percival’s  Medical  Ethics, 1 “A 
profession  has  for  its  prime  object  the  service  it 
can  render  to  humanity.”  This  is  the  sole  justifi- 
cation for  the  special  societal  status  that  has  been 
given  to  medicine  and  certain  other  professions. 
Codes  of  professional  ethics  have  been  an  impor- 
tant means  of  preserving  such  special  status.  To 
accomplish  this  for  medicine  as  we  find  it  today, 
it  appears  that  medical  ethics  should  provide 
some  protection  for  the  interests  of  patients,  of 


the  public,  and  indeed  for  the  profession  itself, 
because  it  is  obviously  in  the  interests  of  both 
patients  and  the  public  that  they  be  served  by  a 
strong,  well-qualified  medical  profession.  These 
points  are  all  addressed  to  some  extent  in  the 
current  Principles  of  Medical  Ethics  but  with  very 
little  specificity. 

It  can  be  argued,  and  it  has  been  argued,  that 
in  the  long  run  the  medical  profession  will  pros- 
per so  long  as  patients  and  the  public  are  well 
served.  This  is  probably  true  in  the  generality, 
but  in  contemporary  society  there  are  some  in- 
herent conflicts  which  deserve  attention.  For  ex- 
ample, at  what  point  does  the  interest  of  the 
profession  become  self-aggrandizement — some- 
thing beyond  the  service  it  can  render  to  patients 
and  the  public?  And  what  about  the  as  yet  ill- 
defined  responsibilities  of  patients  and  the  public 
(including  government)  in  medical  and  health 
care,  and  how  should  the  responsibilities  of  phy- 
sicians be  defined  in  relation  to  these?  In  some 
instances  the  ethical  responsibilities  and  duties  of 
physicians  are  clear  and  in  others  they  are  not. 
For  instance,  while  it  is  clearly  unethical  and 
probably  illegal  for  a physician  to  abandon  a 
patient,  is  it  unethical  or  illegal  for  physicians  to 
strike  or  withhold  their  professional  services? 
And,  if  so,  where  is  the  distinction?  The  interests 
of  physicians,  patients  and  the  public  are  not 
always  the  same,  yet  each  has  responsibilities  to 
each  of  the  others.  These  require  more  study  in 
terms  of  contemporary  relationships.  In  addition 
medicine  has  a special  responsibility  to  develop 
and  apply  its  knowledge  and  expertise  to  help 
patients  and  the  public  achieve  better  health, 
well-being  and  quality  of  life.  These  kinds  of  pro- 
fessional responsibilities  should  have  better  recog- 
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nition  and  better  definition  in  any  statement  of 
principles  or  code  of  medical  ethics  to  be  adopted 
by  the  profession  at  this  time. 

But  beyond  this  a growing  number  of  genuine 
ethical  dilemmas  are  beginning  to  confront  phy- 
sicians in  practice.  These  are  largely  an  outgrowth 
of  recent  scientific  and  technologic  progress  and 
the  social,  economic  and  political  reactions  to  this 
progress.  These  ethical  dilemmas  generally  reflect 
conflicts  among  and  between  the  realities  of  hu- 
man biology  and  a variety  of  social,  economic 
and  political  interests.  For  example,  there  are 
ethical  problems  around  when  a human  life  be- 
gins, or  when  it  begins  to  be  human,  and  also 
around  when  death  occurs.  Ethical  problems  arise 
for  a physician  when  a responsibility  for  the  in- 
terests of  society  conflicts  with  what  he  deems  to 
be  best  for  a particular  patient  or  what  he  him- 
self holds  to  be  right.  And  to  what  extent  is  an 
ethical  physician  responsible  for  costs  in  patient 
care  and  how  is  this  responsibility  to  be  fulfilled? 
And  what  are  the  ethics  of  a physician’s  political 
involvement  as  a professional,  or  as  a citizen  who 
happens  to  have  professional  knowledge  and 
expertise?  And  what  about  the  stance  and  respon- 
sibility of  an  ethical  physican  in  the  face  of  some- 
times arbitrary,  bureaucratic,  government  regula- 
tions which  may  simply  not  make  sense  in  a given 
situation?  Many  other  examples  could  be  cited. 

This  is  a time  of  fundamental  reassessment  of 
the  relationships  of  physicians  with  other  health 
professionals,  of  physicians  with  patients,  and  of 
the  medical  profession  with  the  society  it  serves. 
Ethical  questions  of  many  kinds  are  at  issue.  Just 
as  was  the  case  more  than  100  years  ago,  the 
medical  profession  in  America  needs  a contem- 
porary code  of  ethics  to  define  its  role  and  respon- 
sibilities as  a profession  whose  prime  object  still 
is  the  service  it  can  render  to  humanity.  Leader- 
ship in  this  area  is  essential  if  medicine  is  to  con- 
tinue to  be  the  effective  force  in  American  society 
that  it  has  been.  It  is  likely  that  a broadly  based 
study  of  medical  ethics  in  all  of  its  modern  di- 
mensions will  be  needed,  whether  under  the  ama 
Judicial  Council  or  other  auspices.  Once  again 
we  call  upon  the  American  Medical  Association 
to  affirm  its  leadership  by  causing  such  a needed 
and  potentially  far-reaching  study  to  be  done. 
Time  is  running  short. 

& — MSMW 
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The  Clostridial  Syndromes 

Not  too  many  years  ago,  a discussion  of  an- 
aerobic bacteria  important  in  human  disease  would 
have  focused  almost  exclusively  on  the  clostridial 
species.  In  the  past  decade  or  so,  however,  dedi- 
cated investigators,  improved  bacteriologic  tech- 
niques and  intense  educational  programs  have 
called  attention  appropriately  to  the  importance  of 
other  more  common  anaerobic  infections.  As  so 
often  happens  in  this  situation,  the  old  is  relatively 
forgotten  in  the  blush  of  enthusiasm  for  the  new. 

Interest  in  the  Clostridia  has  been  sustained, 
however,  because  the  diseases  they  produce  are 
important,  and  bacteriologically  they  are  fasci- 
nating organisms.  Elsewhere  in  this  issue,  a Spe- 
cialty Conference  by  Henderson  and  colleagues 
emphasizes  the  clinical  diversity  and  challenges 
of  the  clostridial  syndromes.  These  include  botu- 
lism, tetanus  and  infections  caused  by  the  his- 
totoxic clostridia.  Faced  with  a spectrum  of 
clinical  problems  ranging  from  potentially  lethal 
food  poisoning  to  gas  gangrene,  it  may  be  helpful 
to  concentrate  briefly  on  the  unifying  features  of 
these  syndromes  which  justify  considering  them 
together. 

To  begin  with,  the  clostridia  are  strict  anaer- 
obes widely  distributed  in  an  environment  rich  in 
oxygen.  Survival  depends  on  their  ability  to  form 
spores  that  are  remarkably  resistant  to  inimical 
surroundings.  With  some  species  variation  in  dis- 
tribution, these  spores  are  found  in  soil,  house 
dust  and  the  feces  of  a variety  of  animals  includ- 
ing humans.  Fortunately,  of  the  multitude  of 
species  within  the  genus  Clostridia,  only  a small 
number  have  importance  as  potential  pathogens 
in  humans.  Even  so,  all  of  us  live  in  an  environ- 
ment heavily  contaminated  by  organisms  that 
have  awesome  disease-producing  capability. 

This  ubiquity  and  lethal  potential  contribute 
to  the  fascination  of  these  organisms,  because 
even  in  primitive  surroundings,  diseases  caused 
by  clostridia  are  relatively  uncommon  or  rare. 
For  example,  during  the  Penisular  War  in  Spain 
from  1808  to  1814,  British  soldiers  contracted 
tetanus  at  a rate  of  12.5  cases  per  1,000 
wounded.1  Considering  the  massive  contamina- 
tion of  wounds  that  must  have  occurred  and  the 
scientific  ignorance  and  primitive  surgical  prac- 
tices of  the  times,  that  rate  is  surprisingly  low.  In 
the  case  of  botulism,  less  than  2,000  cases  have 
been  reported  in  the  United  States  since  Van 
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Ermengem  first  isolated  the  causative  agent  in 
1895.  Even  allowing  for  the  extensive  under- 
reporting and  failure  of  recognition  implicit  in 
these  data,  botulism  must  be  considered  a rare 
disease. 

The  key  to  this  apparent  incongruity  lies  in  the 
fact  that  the  pathogenicity  of  the  clostridia  and 
the  manifestations  of  diseases  they  produce  are 
due  almost  entirely  to  exotoxins  they  elaborate. 
For  example,  botulinus  toxin  is  solely  responsi- 
ble for  the  neuroparalytic  syndrome  referred  to 
as  botulism,  and  tetanospasmin  is  the  mediator 
of  the  characteristic  muscle  spasms  of  tetanus. 
Producing  diametrical  effects,  these  polypeptide 
neurotoxins  are  among  the  most  potent  biological 
poisons  known  to  man  with  lethal  doses  estimated 
in  numbers  of  molecules  rather  than  micrograms. 
Fortunately,  not  all  of  the  toxins  produced  by 
clostridia  are  as  potent  or  have  the  same  clinical 
importance  as  these.  A number  of  species  pro- 
duce toxins  that  are  lethal  to  experimental  ani- 
mals but  of  no  consequence  to  humans,  and  many 
of  the  human  pathogens  produce  an  array  of 
toxins  with  minimal  or  no  recognizable  influence 
on  the  syndromes  produced. 

Another  major  factor  contributing  to  the  rela- 
tive rarity  of  most  costridial  syndromes  is  that 
toxin  production  depends  upon  germination  of 
spores  and  growth  of  the  resulting  vegetative 
cells.  While  a variety  of  conditions  influence  this 
process,  an  absolute  requirement  for  clostridial 
spores  to  germinate  is  a very  low  reduction- 
oxidation  potential.  In  classical  botulism,  these 
conditions  develop  when  certain  foods  are  im- 
properly preserved  and  prepared.  Disease  occurs 
when  the  toxin  is  ingested  and  absorbed  from  the 
gastrointestinal  tract.  However,  botulinus  toxin  is 
so  potent,  illness  can  follow  absorption  from  skin 
with  minor  disruptions  in  integrity  of  mucous 
membranes. 

Recent  recognition  of  infant  botulism  empha- 
sizes the  importance  of  learning  more  about  fac- 
tors influencing  germination.  This  syndrome  has 
been  recognized  only  in  the  past  two  years.  It 
occurs  in  infants  up  to  six  months  of  age,  and 
surprisingly  no  source  of  ingestible  preformed 
toxin  has  been  identified  in  any  of  the  58  cases 
identified  through  early  1978. 2 Apparently  these 
children  ingest  spores  which  then  germinate  and 
produce  toxin  in  the  lumen  of  the  gut.  Presum- 
ably this  phenomenon  does  not  occur  in  adults, 
but  we  should  recognize  that  much  of  what  we 
do  to  patients  in  the  course  of  treating  other  dis- 


eases could  alter  factors  that  normally  inhibit 
germination  in  the  intestinal  tract.  Investigation 
might  show  that  this  process  accounts  for  unex- 
plained weakness  in  some  adults  with  chronic  or 
debilitating  illnesses. 

In  the  case  of  tetanus  and  the  rare  entity  of 
wound  botulism,  toxin  is  produced  in  tissues 
where  organisms  have  been  introduced  by  trauma 
and  conditions  develop  which  allow  them  to 
germinate  and  grow.  The  latter  is  a critical  re- 
quirement that  is  infrequently  met.  Data  show 
that  contamination  of  wounds  by  Clostridium 
tetani  spores  is  common,  yet  tetanus  is  relatively 
rare.  This  fortunate  discrepancy  occurs,  at  least 
in  part,  because  of  good  wound  care  which  mini- 
mizes factors  such  as  vascular  injury,  necrotic 
tissue,  foreign  bodies  and  infection  that  can  fa- 
cilitate development  of  anaerobic  conditions  in 
tissues. 

Histotoxic  clostridia,  the  most  important  of 
which  is  Clostridium  perfringens,  differ  signifi- 
cantly from  other  species.  They  produce  prote- 
olytic enzymes  in  addition  to  multiple  toxins.  This 
combination  confers  upon  them  the  capability  of 
causing  a wide  variety  of  clinical  entities.  The 
counterpart  of  the  toxin-mediated  syndromes  of 
other  clostridia  is  myonecrosis  (gas  gangrene). 
All  of  its  local  and  systemic  manifestations  can 
be  produced  experimentally  by  intramuscular 
injection  of  a lecithinase  called  the  alpha  toxin. 
The  role  of  this  lecithinase  and  less  potent  toxins 
in  the  pathogenesis  of  other  clinical  entities 
caused  by  these  organisms  is  variable.  For  ex- 
ample, in  postabortal  sepsis,  hemolysis  is  often 
severe  while  bacteremia  associated  with  biliary 
tract  infections  or  cryptic  abscess  may  be  quite 
routine.  Clostridial  cellulitis  is  associated  with 
excessive  gas  production  and  local  proteolysis, 
yet  it  frequently  is  referred  to  as  benign  because 
myonecrosis  is  absent.  Many  factors  influencing 
the  production  and  action  of  toxins  are  not  well 
understood.  However,  they  are  becoming  criti- 
cally important,  because  spontaneous  infections 
caused  by  Clostridium  perfringens  and  Clostrid- 
ium septicum  are  being  recognized  with  increas- 
ing frequency  in  patients  with  malignancy  and 
other  diseases. 

It  is  not  widely  recognized  that  C perfringens 
is  one  of  the  commonest  causes  of  bacterial  food 
poisoning  in  man.3  Profuse  watery  diarrhea  and 
mild  abdominal  cramps  follow  ingestion  of  food 
heavily  contaminated  with  vegetative  forms  that 
then  sporulate  in  the  intestinal  lumen  and  release 
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an  enterotoxin.  This  enterotoxin,  which  is  bio- 
logically very  similar  to  that  of  Vibrio  cholerae 
and  Escherichia  coli,  has  not  been  shown  in 
vegetative  cells.  So  far,  this  mechanism  of  pro- 
ducing illness  is  unique  among  the  Clostridia,  and 
adds  to  their  fascination. 

From  the  perspective  provided  by  this  over- 
view, the  discussion  of  the  costridial  syndromes 
by  Henderson  and  his  colleagues  may  be  appreci- 
ated more  fully.  They  have  provided  accurate, 
well  referenced  details  about  bacteriology,  patho- 
genesis, clinical  presentation,  differential  diag- 
nosis and  treatment  of  these  diseases.  Their 
inclusion  of  a practical  section  on  respiratory  care 
in  tetanus  and  botulism  is  quite  useful.  One  of 
the  fortunate  characteristics  of  the  potent  toxins 
responsible  for  these  syndromes  is  that  their  ef- 
fects on  the  neuromuscular  system  are  completely 
reversible.  Hence,  depletion  of  unbound  toxin, 
pharmacologic  modification  of  effects  of  bound 
toxin  and  appropriate  management  of  respiratory 
and  other  complicating  features  of  these  syn- 
dromes should  lead  to  complete  recovery.  Even 
though  the  toxins  of  the  histotoxic  Clostridia 
produce  irreversible  damage,  rational  therapy 
which  includes  elimination  of  sources  or  condi- 
tions favoring  production  of  toxins  can  lead  to 
a favorable  result. 

In  all  of  these  syndromes,  early  recognition  is 
a critical  factor  in  determining  outcome.  In  the 
case  of  botulism  and  tetanus,  preventive  measures 
have  been  highly  efficient  in  the  United  States.  In 
1976  only  37  cases  of  botulism  and  75  cases  of 
tetanus  were  reported  to  the  Center  for  Disease 
Control.  The  task  for  health  care  providers,  then, 
is  to  maintain  the  effectiveness  of  these  control 
measures  and  to  remain  alert  to  the  possibility  of 
encountering  one  or  more  of  the  sporadic  cases 
which  will  occur  inevitably. 

The  histotoxic  Clostridia  pose  a different  prob- 
lem. For  example,  C perfringens  is  a significant 
part  of  the  normal  bowel  flora  of  a high  propor- 
tion of  humans.  Prevention  of  infections  by  these 
organisms  through  immunization  or  other  public 
health  measures  is  not  possible.  Therefore,  rec- 
ognizing the  settings  in  which  they  occur,  mini- 
mizing factors  favoring  toxin  production  and 
responding  appropriately  when  infection  is  recog- 
nized are  the  most  effective  control  measures 
which  can  be  applied  at  this  time. 

Recent  recognition  of  infant  botulism  and 
elucidation  of  the  mechanism  by  which  C per- 
fringens produces  food  poisoning  suggest  that  the 


full  story  of  the  clostridial  syndromes  is  not  yet 
written.  As  research  with  these  organisms  and 
their  toxins  continues,  we  should  anticipate  de- 
lineation of  new  problems  as  yet  unrecognized. 

HARRY  N.  BEATY,  MD 
Professor  and  Chairman 
Department  of  Medicine 
The  University  of  Vermont 
College  of  Medicine,  Burlington 
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Hepatic  Injury  Due  to 
Acetaminophen  or 
Salicylates 

Either  salicylates  or  acetaminophen,  when 
taken  in  great  excess,  will  regularly  damage  the 
liver.  In  particular,  the  ingestion  of  large  amounts 
of  acetaminophen  leads  to  severe,  often  fatal, 
hepatic  necrosis.1  Elsewhere  in  this  issue  Babb 
summarizes  recent  reports  that  lesser  amounts  of 
these  agents,  when  taken  chronically,  may  cause 
hepatitis.  This  reflects  toxic  injury  to  the  liver, 
not  an  allergic  reaction  to  the  drugs,  and  the  effect 
is  dose-related.  Acetaminophen  hepatotoxicity 
has  been  observed  only  when  patients  were  taking 
at  least  three  grams  (about  nine  tablets)  per  day, 
usually  more. 

Similarly,  mdst  patients  taking  salicylates  had 
serum  salicylate  levels  above  20  mg  per  dl,  though 
certain  patients  were  quite  sensitive  to  the  drug. 
Unfortunately,  salicylate  levels  of  this  magnitude 
are  required  for  the  antiinflammatory  effect  of 
salicylates.  Worse,  salicylate  hepatotoxicity  is 
potentiated  in  patients  with  active  systemic  lupus 
erythematosus  (sle)2  and  probably  in  patients 
with  juvenile  rheumatoid  arthritis  (jra),3  two 
diseases  that  are  likely  to  require  therapy  with 
salicylates.  If  patients  with  active  sle  or  jra  are 
given  antiinflammatory  doses  of  salicylates,  ab- 
normal transaminase  levels  will  develop  in  more 
than  half.2  3 If  the  salicylates  have  been  of  bene- 
fit, the  physician  may  then  have  to  consider  ex- 
ceptions to  Babb’s  prudent  advice  that  their 
administration  should  be  stopped. 
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On  the  one  hand,  salicylate  hepatitis  is  usu- 
ally mild  and  reversible.  Even  if  administra- 
tion of  salicylates  is  maintained,  the  hepatitis  may 
improve — perhaps  because  as  the  disease  im- 
proves it  will  no  longer  potentiate  hepatotoxicity. 
In  addition,  as  the  salicylates  lead  to  improve- 
ment their  amount  may  be  reduced,  and  this  may 
be  sufficient  to  allow  resolution  of  the  hepatitis. 
The  salicylates  have  been  in  use  for  more  than 
100  years,  with  little  evidence  to  suggest  that  they 
lead  to  chronic  liver  disease.  There  is  less  experi- 
ence with  the  newer  nonsteroidal  antiinflamma- 
tory agents,  such  as  ibuprofen  and  naproxen, 
which  may  also  be  hepatotoxic.4-6 

On  the  other  hand,  in  at  least  one  patient 
chronic  active  hepatitis  (reversible)  has  devel- 
oped related  to  salicylate  therapy.7  Even  more 
disturbing  is  a recent  report  of  fatal  hepatic 
necrosis  in  which  aspirin  was  implicated  as  a 
possible  contributing  factor.8 

Given  these  uncertainties,  we  have  on  occa- 
sion continued  therapy  in  the  face  of  abnormal 
serum  transaminase  levels  of  less  than  200  U/per 
liter,  but  have  ceased  therapy  in  the  face  of 
rapidly  rising  levels  or  abnormal  levels  that  per- 
sist beyond  two  or  three  months. 

There  are  other  clinical  issues  posed  by  sali- 
cylate hepatotoxicity.  Should  salicylates  be  used 
to  treat  arthralgias  that  may  represent  the  pro- 
drome of  viral  hepatitis?  Should  they  be  used  in 
any  patient  with  underlying  liver  disease?  Are 
salicylates  (or  acetaminophen)  responsible  for 
a portion  of  the  cases  of  chronic  hepatitis?  Are 
these  agents  more  hepatotoxic  than  the  newer 


nonsteroidal  antiinflammatory  agents?  Will  sle  or 
JRA  potentiate  the  hepatotoxicity  of  drugs  other 
than  salicylates?  Are  there  other  diseases,  or 
drugs,  that  potentiate  the  toxicity  of  these  drugs? 

The  recently  developed  methods  for  studying 
the  effects  of  acetaminophen  or  salicylates  on 
cultured  hepatocytes  may  help  to  better  under- 
stand and  to  modify  the  effects  of  these  agents  on 
the  liver.010  In  the  meantime  it  appears  that  both 
drugs  are  reasonably  safe  in  their  common  use  as 
minor  analgesics.  When  used  in  larger  doses,  the 
risk  is  greater  and  should  be  appreciated  but, 
especially  for  the  treatment  of  inflammatory 
arthritis,  salicylates  remain  an  important  thera- 
peutic agent.  The  comments  by  Babb  will  help 
us  to  use  them  with  greater  safety. 

WILLIAM  E.  SEAMAN,  MD 
Assistant  Professor  of  Medicine 
University  of  California,  San  Francisco 
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Cavernous  Hemangioma 
of  the  Liver  Presenting 
With  Fever 

Successful  Treatment  With  Prednisone 

L.  FREDERICK  FENSTER,  MD 
PATRICK  C.  FREENY,  MD 
HUGH  G.  BEEBE,  MD 
Seattle 


A 43-year-old  white  woman  was  admitted 
to  another  hospital  on  July  23,  1976,  after  a one- 
month  history  of  malaise,  myalgias,  progressive 
weakness,  shaking  chills  and  fever  to  39.5  °C 
(103.0°F),  with  profuse  night  sweats.  She  had 
not  responded  to  several  different  antibiotics 
given  before  admission.  Physical  examination 
showed  no  abnormalities  except  for  hepatomeg- 
aly. The  liver  was  felt  6 cm  below  the  costal 
margin,  with  an  overall  span  of  17  cm.  Labora- 
tory studies  showed  a sedimentation  rate  of  125 
(normal  to  20),  hematocrit  of  25  percent,  leuko- 
cyte count  of  8,900  cells  per  cu  mm  and  normal 
findings  on  analysis  of  urine.  Prothrombin  time 
was  15.2  seconds  (control  11.7).  Serum  bilirubin 
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and  glutamic-oxaloacetic  transaminase  values 
were  normal.  Serum  alkaline  phosphatase  level 
was  104  iu  (normal  to  65).  Four  blood  cultures, 
urine  culture,  and  stool  studies  for  ova  and 
parasites  were  all  negative.  X-ray  studies  of 
the  chest  showed  no  abnormalities.  Findings  on 
an  oral  cholecystogram  were  normal.  An  upper 
gastrointestinal  series  showed  displacement  of 
the  stomach  posteriorly  and  laterally  by  an  ex- 
tremely enlarged  liver.  A barium  enema  study 
gave  negative  findings  except  for  displacement  by 
the  liver.  Gray  scale  ultrasonography  showed  an 
enlarged  liver  with  multiple  discrete  areas  of 
sonodensity.  An  intravenous  pyelogram  was  nega- 
tive. Liver  scan  with  technetium  colloid  showed 
massive  hepatomegaly  with  very  little  phagocytic 
activity  in  the  entire  right  lobe  and  part  of  the 
left.  An  arteriogram  was  interpreted  as  showing 
hepatomegaly,  vascular  displacement  and  ab- 
normal collections  of  contrast,  consistent  with 
neoplasm.  A percutaneous  liver  biopsy  study  was 
attempted  on  August  2,  1976.  Two  passes  were 
made,  but  only  “gelatinous,  bloody  material” 
was  obtained,  without  hepatic  tissue  being  iden- 
tified. The  patient  was  transferred  to  Virginia 
Mason  Medical  Center  on  August  4,  1976. 

In  an  effort  to  better  define  the  limits  of  the 
process,  with  the  possibility  of  surgical  resection 
in  mind,  another  arteriogram  was  carried  out  on 
August  6,  1976;  it  showed  a cavernous  heman- 
gioma involving  the  entire  right  lobe  of  the  liver. 
The  left  lobe  appeared  to  be  hypertrophied  but 
otherwise  uninvolved  (Figure  1).  Repeat  studies 
showed  a normal  serum  alkaline  phosphatase 
value  of  82  iu  (normal  to  90);  serum  glutamic- 
oxaloacetic  transaminase  value,  13  iu;  hemato- 
crit, 26.8  percent;  cholesterol  value,  104  mg  per 
dl;  prothrombin  time,  14  seconds  (control  12); 
platelet  count,  300,000  per  cu  mm,  and  reticulo- 
cyte count,  5.1  percent.  There  were  no  burr  cells 
noted  on  peripheral  smear.  Two  additional  blood 
cultures  were  negative.  After  observation  for 
another  week,  during  which  the  patient  con- 
tinued evening  fever  between  38.3°C  and  38.9°C 
(101.0  and  102. 0°F),  the  patient  was  taken  to 
surgery  on  August  12,  1976,  for  right  hepatic 
lobectomy. 
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Figure  1. — Cavernous  hemangioma.  A,  Celiac  arteri- 
ogram, arterial  phase.  Liver  is  enlarged  with  displace- 
ment of  normal  size  hepatic  arteries  and  early  filling 
of  small,  irregular  vascular  spaces  (open  arrows).  The 
left  lobe  is  enlarged  but  otherwise  normal.  B,  Celiac 
arteriogram,  late  venous  phase.  There  is  persistent  fill- 
ing of  the  vascular  spaces  in  the  right  lobe.  The  most 
medial  collection  (arrow)  was  felt  to  be  in  the  superior- 
medial  segment  of  the  right  lobe.  No  contrast  collec- 
tions seen  in  left  lobe.  C,  Portal  venous  phase  of 
priscoline-augmented  superior  mesenteric  arteriogram 
(subtraction).  The  main  branch  of  the  right  portal  vein 
is  occluded  (arrow).  The  left  portal  veins  show  dis- 
placement, consistent  with  hypertrophy,  but  no  occlu- 
sions. 


At  surgical  operation,  the  liver  was  found  to 
be  enlarged,  with  a sponge-like  consistency  that 
would  compress  and  then  promptly  refill — typical 
of  diffuse  hemangioma.  High  on  the  posterior 
dome  of  the  right  lobe  there  was  a more  firm, 
well-demarcated  area  consistent  with  thrombosis 
of  a portion  of  the  hemangioma.  After  due  con- 
sideration of  the  risks  of  precipitating  hemor- 
rhage, multiple  needle  aspirations  were  carried 
out  to  find  any  abscesses,  but  none  was  found. 
Several  liver  aspiration  cultures  were  done  which 
were  sterile.  It  was  the  opinion  of  the  surgeon, 
and  a pathologist  present  in  the  operating  room, 
that  both  lobes  were  diffusely  involved  by  cav- 
ernous hemangioma  and  no  resection  was  possi- 
ble. A biopsy  study  was  deemed  too  risky.  The 
remainder  of  the  abdominal  exploration  gave 
negative  findings. 

The  postoperative  convalescence  of  the  patient 
was  uncomplicated  except  for  continued  fevers 
to  38.3°C  (101.0°F)  each  day,  despite  around- 
the-clock  acetaminophen.  She  was  discharged 
home  and  her  fever  increased  to  39.5°C  (103.0° 
F)  again,  with  drenching  sweats  and  continued 
weakness.  On  August  27,  1976,  the  patient  was 
started  on  a regimen  of  prednisone,  10  mg  twice 
a day,  and  the  fever  promptly  disappeared  and 
she  began  to  feel  better,  except  for  continued 
fatigue.  Prednisone  administration  was  gradually 
tapered.  When  receiving  10  mg  per  day,  the  pa- 
tient had  a low-grade  fever  in  the  evening,  never 
over  37.8°C  (100.0°F).  By  October  20,  1976, 
she  was  feeling  much  improved  and  the  liver 
seemed  slightly  smaller  on  physical  examination, 
being  felt  4 to  5 cm  below  the  costal  margin.  By 
January  5,  1977,  the  patient  had  gained  weight, 
was  feeling  better,  and  was  afebrile  on  a regimen 
of  5 mg  of  prednisone  per  day.  Her  hematocrit 
value  was  now  normal  at  38  percent.  Adminis- 
tration of  prednisone  was  tapered  off  by  February 
1,  1977,  and  there  has  been  no  recurrence  of  fever 
a year  later.  On  January  16,  1978,  a repeat  ultra- 
sound examination  was  done  and  showed  the 
right  lobe  of  the  liver  to  be  slightly  smaller  than 
on  her  preoperative  study. 

Discussion 

This  case  is  being  reported  because  of  two 
unusual  aspects  which  deserve  attention.  First, 
the  predominant  clinical  presentation  of  this  pa- 
tient’s giant  hemangiomatous  liver  was  high 
fever,  shaking  chills  and  drenching  night  sweats, 
documented  over  nine  weeks.  Second,  the  fever 
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responded  dramatically  to  moderate  doses  of 
prednisone,  with  gradual  improvement  in  other 
clinical  measures — such  as  hematocrit,  weight, 
and  ability  to  work;  these  improvements  have 
been  sustained  long  after  cessation  of  steroid 
therapy. 

Cavernous  hemangiomas  of  the  liver  in  adults 
usually  present  with  some  combination  of  ab- 
dominal mass,  pain,  or  symptoms  resulting  from 
compression  of  other  adjacent  organs.  Rarely, 
spontaneous  hemorrhage  results  in  an  acute 
hemoperitoneum,  with  high  mortality.  Fever  has 
only  rarely  been  mentioned  in  the  literature  as  a 
manifestation  of  this  entity.  Shumacker,  in  a re- 
view of  67  cases,  noted  one  patient  whose  chief 
complaint  was  evening  fever,  and  one  other  pa- 
tient with  low-grade  fever.1  Levitt  and  co-workers 
reported  about  one  patient  with  fever  to  103°F.2 
Adam  and  associates  reviewed  22  cases  of  mas- 
sive hemangioma  of  the  liver;  fever  was  not  men- 
tioned.3 Kato  and  co-workers  reviewed  55  cases 
from  Japan  and  mentioned  three  patients  with 
fever,  but  no  details  were  given.4  Okazaki  and 
associates  recently  reported  experiences  with  radi- 
ation therapy  of  cavernous  hemangiomas  and 
noted  one  patient  presenting  with  persistent  spik- 
ing fever  that  gradually  resolved  after  radiation 
therapy.5 

Corticosteroid  therapy  is  the  treatment  of 
choice  in  children  with  massive  cavernous  he- 
mangiomas of  the  skin  and  subcutaneous  tissues, 
although  the  mechanism  of  its  efficacy  is  un- 
known.0 Treatment  of  liver  hemangiomas  with 
steroids  has  rarely  been  reported.  Goldberg  and 
Fonkalsrud  reported  the  successful  use  of  steroids 
in  a young  infant  with  life-threatening  high  out- 
put congestive  heart  failure  due  to  a liver  heman- 
gioma, with  dramatic  shrinkage  of  the  liver  re- 
sulting.7 Slovis  and  associates  used  steroid 
therapy,  along  with  digitalis  and  radiation  ther- 
apy, in  the  management  of  four  infants  with  this 
disease,  all  presenting  as  high  output  heart  failure. 
Although  these  patients  eventually  did  well,  the 
efficacy  of  steroids  was  difficult  to  assess.8  We 
have  been  unable  to  find  any  published  experi- 
ences with  steroid  therapy  of  hemangiomas  of 
the  liver  in  adults. 

Our  patient  refused  radiation  therapy,  and  her 
temperature  elevations  did  not  respond  to  aceta- 
minophen administration.  The  rapid  suppression 
of  fever — along  with  progressive  improvement 
in  general  well-being,  anemia,  weight  and  ability 
to  work — suggests  that  the  prednisone  therapy 


was  efficacious  above  and  beyond  merely  acting 
as  a nonspecific  antipyretic.  A follow-up  arteri- 
ogram has  not  been  done,  and  a repeat  ultrasound 
examination  showed  only  minimal  decrease  in 
liver  size.  The  mechanism  of  both  the  fever  and 
the  possible  beneficial  effect  of  prednisone  is 
speculative.  It  is  tempting  to  suppose  that  injury 
to  blood  cells,  especially  polymorphonuclear 
leukocytes,  in  the  eddies  and  currents  of  the  he- 
mangioma leads  to  release  of  pyrogens  and  hence 
a centrally  mediated  fever.  It  is  known  that  he- 
matomas per  se  may  be  the  cause  of  fever,  and 
certainly  clotting  occurs  commonly  in  hemangi- 
omas, sometimes  resulting  in  calcifications  in  the 
lumens.9’10  Corticosteroids  have  long  been  known 
to  have  antipyretic  as  well  as  anti-inflammatory 
actions.  The  mechanism  of  this  fever  suppression 
is  not  known,  but  there  is  experimental  support 
for  both  central  effects  on  the  temperature  regu- 
lation center  in  the  hypothalamus,11  and  periph- 
eral effects  on  pyrogen  release  by  leukocytes.12 

Summary 

A patient  with  cavernous  hemangioma  of  the 
liver  presented  as  a fever  of  unknown  origin. 
After  surgical  resection  was  found  to  be  impos- 
sible, and  radiation  therapy  refused,  corticosteroid 
therapy  was  instituted  empirically,  with  prompt 
resolution  of  the  fever  and  apparent  improve- 
ment in  other  manifestations  of  the  disorder.  The 
pathogenesis  of  the  fever  and  the  mechanism  of 
the  response  to  steroid  therapy  are  speculative. 
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The  non-traumatic  development  of  clostridial 
gas  gangrene  in  an  extremity  is  an  unusual  and 
generally  lethal  occurrence;  consequently,  rapid 
diagnosis  is  essential.  Only  22  cases  have  been 
described  previously.  In  such  cases  the  clostridial 
organisms  presumably  are  transported  to  a pe- 
ripheral site  from  the  gastrointestinal  tract,  either 
directly  or  through  metastatic  transmission. 

Report  of  a Case 

A 27-year-old  woman  was  seen  in  consultation 
by  the  orthopedic  service  at  Stanford  University 
Medical  Center  when  she  was  found  to  have  a 
pulseless,  cold,  cyanotic,  right  upper  extremity. 

In  1971  a diagnosis  of  nodular  sclerosing 
Hodgkin  disease,  stage  III-A,  had  been  made. 
The  patient  was  given  multiple  treatments  of 
irradiation  and  did  quite  well  until  July  1976, 
when  fever  and  explosive,  watery  diarrhea  de- 
veloped. When  admitted  to  the  medical  center  her 
temperature  was  38.8°C  (101.8°F),  pulse  112, 
and  blood  pressure  104/70.  The  lungs  were  clear, 
and  the  heart  had  a regular  sinus  rhythm  with 
a grade  II/VI  systolic  ejection  murmur.  Examina- 
tion of  the  abdomen  showed  no  abnormalities. 
Examination  of  the  extremities  showed  no  edema, 
cyanosis,  clubbing  or  tenderness,  and  all  pulses 
were  present  bilaterally.  The  leukocyte  count  was 
12,500;  hematocrit  reading,  36.9  percent,  and 
platelet  count,  230,000.  The  level  of  alkaline 
phosphate  was  876,  bilirubin,  4.4;  albumin,  3.3; 
lactate  dehydrogenase,  471;  serum  glutamic  oxa- 
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loacetic  transaminase,  277;  leucine  aminopepti- 
dase,  189,  and  nucleotidase,  172.  The  sedimenta- 
tion rate  was  53.  A liver  scan,  rose  bengal 
study,  and  abdominal  ultrasound  examination  all 
gave  findings  within  normal  limits.  Cultures  of 
urine,  sputum,  stool  and  blood  specimens  were 
negative.  During  the  patient’s  hospital  stay,  fevers 
spiked  daily  to  39 °C.  A liver  biopsy  study 
showed  extensive  inflammatory  reaction  sur- 
rounding the  portal  triads.  Twenty-four  hours 
later  bloody  stools  developed.  A barium  enema 
study  showed  thickened  folds  in  the  cecum  and 
ascending  colon.  A bone  marrow  aspirate  showed 
decreased  megakaryocytes  with  moderate  hypo- 
plasia. The  diarrhea  persisted,  associated  with  a 
decreasing  hematocrit  reading  and  a platelet  count 
of  8,000. 

Transfusion  was  carried  out  with  packed  cells 
and  platelets.  An  upper  gastrointestinal  series 
showed  impaired  distensibility  of  the  distal  sto- 
mach and  antrum.  On  the  day  before  development 
of  a cyanotic  pulseless  extremity  (13  days  after 
admission),  endoscopy  was  carried  out.  The 


Figure  1. — Roentgenogram  of  the  right  arm  shows  the 
gas  in  the  tissues. 
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stomach  and  duodenum  appeared  erythematous 
with  patchy  hemorrhages  and  ulceration.  The 
duodenal  biopsy  specimens  showed  Gram-positive 
rods;  there  was  no  gas  in  the  tissue,  however. 
During  the  day,  dyspnea  and  pitting  edema  of  the 
lower  extremity  developed.  An  x-ray  study  of  the 
chest  showed  a pleural  effusion  and  interstitial 
edema.  A left  thoracentesis  yielded  700  ml  of 
fluid.  The  patient  remained  febrile  at  38°C 
(100.4°F),  and  her  pulse  rate  gradually 
increased. 

An  intravenous  line  was  placed  in  the  patient’s 
right  arm.  Approximately  12  hours  later  the 
patient  complained  of  some  moderate  pain.  Four 
hours  later,  the  arm  became  more  painful  and 
was  swollen  and  erythematous.  A discrete  num- 
mular lesion  with  a dusky  appearance  was  seen 
on  the  volar  surface,  just  opposite  the  intrave- 
nous site.  However,  it  was  specifically  noted  that 
this  area  was  not  adjacent  to  the  site  of  the  in- 
travenous line.  Three  hours  later,  the  arm  was 
swollen  to  the  level  of  the  elbow  and  the  intra- 
venous line  was  removed,  but  the  patient’s  arm 


became  progressively  more  painful  and  at  7:00 
a.m.  was  noted  to  be  crepitant,  mottled,  dis- 
colored, pulseless,  and  lacking  sensation  or  motor 
function  (Figure  1 ).  Aspiration  from  a vesicle 
revealed  Gram-positive  rods. 

At  surgical  operation,  purpuric  lesions  extend- 
ing the  full  length  of  the  right  arm,  including  the 
right  breast  and  right  lateral  chest  margin,  were 
present  (Figure  2).  There  was  extensive  necrosis 
of  the  entire  deltoid,  biceps  and  forearm  muscles. 
A musty  smelling  gas  exuded  from  all  muscular 
compartments  that  had  been  released  by  the  fas- 
ciotomy.  A forequarter  amputation  was  carried 
out.  Povidone  iodine  soaked  sponges  were  placed 
in  the  wound  and  the  edges  were  loosely  approxi- 
mated with  a bulky  dressing.  A dopamine  drip 
was  required  to  maintain  blood  pressure,  and  a 
volume  respirator  to  maintain  respiratory  func- 
tion. On  the  second  postoperative  day,  respiratory 
function  could  not  be  maintained  and  the  patient 
died. 

At  autopsy  lymphomatous,  nodular  involve- 
ment of  the  small  and  large  bowel  were  noted, 


Figure  3. — Microscopic  examination  of  the  muscle 
shows  Gram-positive  rods. 
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with  multiple  ulcerations.  The  cecum  was  par- 
ticularly involved  with  the  nodular  lesions.  Micro- 
scopic examination  of  the  amputated  extremity 
showed  widespread  myonecrosis.  Prominent  inter- 
stitial edema  with  large  Gram-positive  rods  ap- 
peared in  the  muscle  (Figure  3);  these  were  iden- 
tified as  Clostridium  perfringens. 

Comment 

Gas  gangrene  is  a rare  infection  caused  pri- 
marily by  organisms  of  the  genus  Clostridium,  an 
anaerobic  microaerophilic  Gram-positive  rod 
which  produces  endospores.1,2  Approximately  30 
percent  of  war  wounds  harbor  Clostridium;  how- 
ever, actual  clostridial  gas  gangrene  infection 
develops  in  less  than  5 percent  of  these  wounds. 
As  Ogilvie  has  noted,  the  development  of  gas 
gangrene  is  associated  with  a particular  oppor- 
tunity, rather  than  a particular  organism.3 

While  most  cases  of  gas  gangrene  have  been 
found  in  dirty,  necrotic,  open  wounds,  and  in 
cases  of  criminal  abortions  and  contaminated  ab- 
dominal operations,  a growing  number  of  cases 
have  been  documented  in  which  no  open  trauma 
occurred  (Table  l).4'19  In  addition,  more  than 
200  cases  of  gas  gangrene  complicating  intra- 
muscular injections,  particularly  of  adrenalin, 
have  been  documented.1,20 


Clostridial  sepsis  has  been  described  unasso- 
ciated with  any  open  trauma.4’21'31  In  most  of 
these  a malignant  condition  has  been  found  with 
epithelial  ulcerations  of  the  gastrointestinal  tract 
frequently  present. 

Under  normal  circumstances,  the  gastrointes- 
tinal tract,  particularly  the  colon,  is  a repository 
for  clostridial  organisms.  Flowever,  infection  does 
not  result  unless  suitable  anaerobic  conditions 
develop.  In  the  compromised  host,  as  the  result 
of  neoplastic  or  hematologic  disease,  the  gastro- 
intestinal tract  may  serve  as  the  portal  of  entry 
for  infection  with  Clostridium  organisms.1  This 
may  result  in  sepsis  or  focal  involvement  of  an 
extremity.  Minimal  trauma  may  furnish  the  de- 
creased oxidation-reduction  potential  necessary 
for  the  multiplication  of  the  organism. 

Because  gas  gangrene  is  usually  unsuspected 
unless  associated  with  open  trauma,  the  failure 
to  diagnose  this  condition  promptly  has  probably 
contributed  to  the  poor  prognosis  in  almost  all 
cases.  In  one  case  the  subcutaneous  emphysema 
of  the  thigh  was  noted  only  at  autopsy.13 

The  patient  presented  in  this  report  had  Hodg- 
kin disease  and  gas  gangrene  of  the  right  arm 
developed.  While  the  gas  gangrene  developed  fol- 
lowing endoscopy,  and  duodenal  biopsy,  this 
could  certainly  not  be  implicated  with  any  cer- 


TABLE  1. — Case  Reports  of  Nontraumatic  Gas  Gangrene 

Author 

Year 

Primary  Diagnosis 

Extremity 

Organism 

Complications 

Course 

Gordon7 

. 1936 

Appendiceal  abscess 

Thigh 

Perfringens 

Died 

Wyman19  

. 1949 

Carcinoma  of  colon 

Thigh 

Died 

Kimball  and  Rawson11  . 

. 1952 

Carcinoma  of  colon 

Thigh 

Died 

Carcinoma  of  colon 

Arm 

Valentine18  

. 1957 

Adenocarcinoma  cecum 

Hip 

Septicum 

Died 

Smucker  et  al16 

1960 

Adenocarcinoma  cecum 

Thigh  and 
buttocks 

Perfringens 

Appendicitis 

Died 

Soscia  and  Grace17  . . . . 

. 1965 

Necrotizing  pancreatitis 

Leg 

Perfringens 

Acute 

cholecystitis 

Died 

Isenberg9  

. 1966 

Diabetes 

Thigh 

Perfringens 

Died 

Rose  and  Bukosky15  . . . 

. 1966 

Duodenal  ulcer 

Thigh 

Perfringens 

Gazzaniga6 

. 1967 

Adenocarcinoma  cecum 

Arm 

Perfringens 

Diabetes 

Died 

Marty  and  Filler12 

. 1969 

Adenocarcinoma  colon 
Duodenal  ulcer 

Forearm 

Leg 

Perfringens 

Perfringens 

Diabetes 

Diabetic 

ketoacidosis 

Died 

Died 

Alpern  and  Dowell4  . . . 

. 1969 

Cyclic  neutropenia 

Thigh 

Septicum 

Lived 

El  Dahla5  

. 1971 

Ischiorectal  abscess 

Leg 

Perfringens 

Died 

Kapusta  et  al10  

. 1972 

Neutropenia 

Thigh 

Perfringens 
and  septicum 

Lived 

Poretz  et  al14 

. 1974 

Adenocarcinoma  colon 

Thigh 

Septicum 

Died 

Mzabi  et  al13 

. 1975 

Adenocarcinoma  cecum 
Adenocarcinoma  cecum 

Leg  and  foot 
Thigh 

Septicum 

Tertium 

Diabetes, 

atherosclerosis 

Diabetes 

Died 

Died 

Hedstrom8  

. 1975 

Perforated  intestine 
Perforated  intestine 
Acute  leukemia 

Thigh  

Thigh  

Thigh  
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tainty.  A compromised  mucosa  was  shown,  how- 
ever. The  infection  of  the  right  upper  extremity 
was  unassociated  with  any  known  trauma  or 
direct  extension  from  the  gastrointestinal  tract. 
As  in  almost  all  other  cases,  the  disease  followed 
a rapid,  fatal  course. 


Summary 

A case  of  nontraumatic  gas  gangrene  of  the 
right  arm  is  presented  in  a patient  with  Hodgkin 
disease.  Endoscopy  had  been  carried  out  on  the 
previous  day,  with  Gram-positive  rods  shown  in 
the  duodenal  biopsy  specimen.  In  all,  22  cases  of 
nontraumatic  gas  gangrene  of  the  extremities  have 
been  described,  with  a malignancy  of  the  gastro- 
intestinal tract  present  in  most  of  them. 

This  case  is  presented  to  alert  surgeons  to  the 
possibility  of  nontraumatic  clostridial  gas  gan- 
grene in  any  patient  in  whom  an  unexplained 
painful  extremity  suddenly  develops,  particularly 
in  a patient  with  a gastrointestinal  neoplasm  or 
ulceration.  Early  diagnosis  and  treatment  may 
improve  the  prognosis,  even  in  the  compromised 
host. 
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The  last  30  years  have  seen  dramatic  advances 
in  surgical  procedures  of  the  hand.  Surgeons  have 
developed  techniques  for  the  reattachment  of 
amputated  digits1-3  and  the  autotransplantation  of 
intact  digits.4,5  New  thumbs  can  now  be  created 
by  autotransplantation  of  the  hallux5  or  polliciza- 
tion of  the  index  finger.0 

We  recently  saw  a patient  who  had  undergone 
a pollicization  procedure  of  his  left  index  finger 
following  a traumatic  amputation  of  his  left 
thumb.  Although  the  local  results  of  the  opera- 
tion were  excellent,  severe,  recurrent  left  lateral 
epicondylitis  had  developed.  The  development  of 
epicondylitis  in  a patient  whose  thumb  and 
fingers  are  extended  by  the  same  extensor  muscles 
has  not,  to  our  knowledge,  been  previously  re- 
ported. 
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Report  of  a Case 

A 56-year-old  carpenter  was  in  good  health 
until  June  1971  when  his  left  thumb  was  severed 
while  he  was  working  with  a table  saw.  Since  the 
amputation  occurred  through  the  distal  first 
metacarpal,  the  carpometacarpal  joint  remained 
intact.  In  February  1972  a pollicization  proce- 
dure of  the  left  index  finger  was  done  at  Stanford 
University  Hospital.  The  proper  bone  length  of 
the  new  “thumb”  was  determined  by  x-ray  ex- 
amination of  the  right  hand.  The  excess  meta- 
carpal shaft  from  the  index  finger  was  used  as 
an  intramedullary  bone  graft  between  the  trans- 
posed finger  and  the  remainder  of  the  first  meta- 
carpal. The  volar  interosseous  muscle  of  the  index 
finger  was  dissected  free  from  its  insertion  and 
allowed  to  contract.  It  was  used  to  provide  bulk 
for  the  new  web  space  which  was  created  out  of 
skin  flaps. 

By  June  1972  the  new  “thumb”  could  be  bent 
passively,  but  the  patient  could  not  oppose  the 
tips  of  his  thumb  and  middle  finger.  By  July  1972 
the  thumb  could  be  actively  flexed  and  used  to 
oppose  the  middle  finger.  The  pollex  function  of 
the  new  thumb  was  almost  normal  by  September 
1972. 

The  patient  did  well  until  November  1976, 
when  he  presented  to  the  Veterans  Administra- 
tion Hospital  in  San  Francisco,  with  a three- 
month  history  of  left  lateral  epicondylar  pain, 
worsened  by  pronation  of  the  wrist.  There  was 
no  swelling  or  erythema.  There  were  no  other 
joint  symptoms. 

Findings  on  physical  examination  in  November 
1976  were  normal  except  for  the  left  arm.  There 
was  exquisite  tenderness  over  the  left  lateral  epi- 
condyle.  The  discomfort  was  notably  increased 
by  pronation  of  the  wrist  or  extension  of  the 
fingers  against  resistance.  The  left  elbow  had  full 
range  of  motion,  and  there  were  no  signs  of 
articular  inflammation.  Examination  of  the  left 
hand  showed  three  fingers  and  a “thumb”  with 
proximal  and  distal  interphalangeal  joints  (Figure 
1).  The  “thenar  eminence”  was  atrophic,  but 
grip  strength  was  good. 

The  laboratory  data  included  normal  findings 
on  a complete  blood  count,  an  erythrocyte  sedi- 
mentation rate  of  8mm  per  hour  (Wintrobe)  and 
findings  within  normal  limits  on  analysis  of  urine. 
A Venereal  Disease  Research  Laboratories  study 
was  negative,  and  the  patient  had  no  serum  rheu- 
matoid factors  or  antinuclear  antibodies.  The  uric 


Figure  1. — Photograph  of  left  hand  showing  long-term 
results  of  pollicization  of  left  index  finger. 


acid  was  normal.  Findings  on  an  electrocardio- 
gram and  x-ray  study  of  the  chest  were  within 
normal  limits.  Radiographs  of  the  left  elbow 
showed  no  abnormalities.  Radiographic  examina- 
tion of  the  left  hand  showed  an  amputation  of 
the  index  finger  through  the  metacarpal  with 
transplantation  of  the  digit  onto  the  first  meta- 
carpal. The  “thumb”  had  two  interphalangeal 
joints  (Figure  2). 

The  patient  was  felt  to  have  a left  lateral  epi- 
condylitis. His  condition  responded  dramatically 
to  the  injection  of  20  mg  of  triamcinolone  ace- 
tonide  (Kenalog®)  and  0.5  ml  of  1 percent 
xylocaine  directly  into  the  point  of  tenderness 
over  the  lateral  epicondyle  and  to  the  institution 
of  therapy  with  orally  given  tolmetin.  He  was 
asymptomatic  until  March  1977,  when  he  had 
to  use  a screwdriver  with  his  left  hand.  Within 
24  hours  the  left  lateral  epicondylitis  recurred. 
He  returned  to  the  San  Francisco  Veterans  Ad- 
ministration Hospital  for  another  steroid  injection, 
again  with  dramatic  relief. 

Discussion 

Both  the  cause  and  pathogenesis  of  epicondyli- 
tis, or  tennis  elbow,  remain  obscure.  It  has  been 
hypothesized  that  epicondylitis  is,  in  fact,  a radio- 
humeral  bursitis  or  synovitis.7  Some  investigators 
have  hypothesized  that  the  inflammation  is  due 
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Figure  2. — Radiograph  of  the  left  hand  showing  sur- 
gical amputation  of  the  index  finger  through  the  second 
metacarpal,  with  grafting  of  the  digit  onto  the  first 
metacarpal. 

to  the  deposition  of  calcium  salts  in  the  adventitia 
surrounding  the  origin  of  the  forearm  extensors.8 
Others  have  described  minute  tears  in  the  tendons 
themselves.0  Much  of  the  discomfort  associated 
with  the  disorder  is  thought  to  be  due  to  entrap- 
ment of  the  radial  nerve  and  its  branches,  par- 
ticularly the  posterior  interosseous  nerve.10’11 
Fibrillation  of  the  articular  cartilage  of  the  head 
of  the  radius12  and  periosteal  damage  with  ac- 
companying periostitis  or  myositis,  or  both,13 
have  also  been  suggested  as  etiologic  mechanisms. 

Even  though  there  is  controversy  over  the 
precise  pathogenesis,  the  condition  is  almost  uni- 
versally considered  to  be  associated  with  chronic 
degenerative  and  inflammatory  changes  in  tissues 
surrounding  the  origin  of  the  long  extensors  of 
the  fingers.  It  usually  occurs  in  people  who  use 
their  hands  a good  deal,14  including  some  tennis 
players.15’10  In  these  patients  other  soft  tissue 
inflammatory  lesions  often  develop,  such  as 


rotator  cuff  inflammation,  bicipital  tendinitis,  de 
Quervain  tenosynovitis  and  trochanteric  bursitis.14 

Our  patient  was  right-handed,  but  the  epicon- 
dylitis developed  over  the  left  lateral  epicondyle. 
We  hypothesized  that  since  the  erstwhile  left  index 
finger  was  now  a “thumb,”  the  long  extensors  and 
flexors  of  the  fingers  must  have  been  subjected 
to  increased  stress.  The  same  extensors  had  to 
continually  oppose  themselves  in  the  constant 
pinch  and  grip  activity  of  everyday  life. 

The  patient’s  condition  has  so  far  responded 
to  conservative  therapy,  and  we  have  no  plans 
to  carry  out  a corrective  surgical  operation  over 
the  lateral  epicondyle. 

This  case  reemphasizes  the  possible  relation- 
ship of  epicondylitis  with  stress  on  the  long  ex- 
tensors of  the  fingers.  We  wonder  whether  other 
patients  who  had  had  pollicization  procedures 
of  the  digits  have  developed  similar  problems. 

Summary 

In  a 56-year-old  man,  severe,  recurrent  left 
lateral  epicondylitis  (tennis  elbow)  developed 
four  years  after  pollicization  of  the  left  index 
finger  was  done.  The  condition  may  have  devel- 
oped because  of  increased  stress  on  the  long 
extensors,  which  must  extend  both  the  “thumb” 
and  the  fingers. 
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Lithium  Therapy  in  the  Elderly 

To  the  Editor:  This  is  in  response  to  the  article 
“Lithium  Treatment  for  Psychiatric  Disorders” 
(West  J Med  128:488-498,  June  1978).  The 
authors  state  that  lithium  is  a safe  drug  for  the 
elderly.  Although  they  correctly  state  that  the 
dose  should  be  reduced,  they  fail  to  elaborate  on 
this  point. 

Although  lithium  appears  to  be  as  effective  in 
the  control  of  manic  states  in  the  elderly  as  it  is 
in  younger  patients  with  cyclic  mood  disorders, 
clinical  experience  in  the  elderly  has  shown  that 
severe  reactions  to  the  drug  could  develop  quite 
rapidly,  sometimes  as  early  as  15  minutes  after 
an  initial  dose.  All  of  the  usual  toxic  side  effects 
of  lithium  are  seen  in  the  elderly,  as  well  as  in  the 
young.  However,  particular  attention  has  been 
focused  on  the  frequent  appearance  of  an  acute 
brain  syndrome  (associated  with  neuromuscular 
irritability  and  impaired  consciousness)  as  a pre- 
dominant sign  of  lithium  toxicity.1  Crews  and 
co-workers2  suggested  that  lithium  toxicity  may 
be  expressed  as  an  aggravation  of  a tardive  dyski- 
nesia already  present  to  a minimal  degree,  while 
others  suggest  that  lithium  might  improve  this 
syndrome.3  Friedman'  states  that  elderly  patients 
are  more  susceptible  to  the  cognitive  effects  of 
lithium,  although  no  one  knows  the  natural  his- 
tory of  manic  depressive  illness,  with  or  without 
therapy.  Others  have  also  commented  that  pa- 
tients will  complain  of  subtle  memory  loss  while 
taking  lithium,  and  report  a return  to  normal 
memory  after  discontinuing  the  drug. 

In  order  to  avoid  such  problems,  a dose  titra- 
tion has  been  devised  and  used  over  the  years. 
There  seems  to  be  agreement  that  dosage  of 
lithium  should  be  initiated  at  well  under  900  mg 
per  day.5’6  The  need  for  lower  daily  doses  to 
achieve  adequate  blood  levels  relates  to  the  longer 
half-life  of  lithium  in  the  elderly.  The  half-life 
in  the  aged  is  twice  that  of  younger  patients,  and 
because  lithium  is  primarily  excreted  in  the  urine, 


the  prolonged  half-life  is  related  to  renal  aging. 
It  seems  that  serious  side  effects  in  the  elderly 
occur  on  lower  doses  and  at  lower  blood  levels, 
but  that  there  are  no  reports  of  serious  side  effects 
when  lithium  dosage  is  under  900  mg  daily  or 
when  serum  levels  are  under  1.0  mEq  per  liter. 
This  lack  of  toxicity  is  consistent  with  initiating 
treatment  at  doses  well  under  900  mg  per  day, 
while  at  the  same  time  maintaining  a therapeutic 
response. 

So  in  summary  it  can  be  said  that  lithium  has 
been  found  to  be  quite  effective  in  treating  cyclic 
mood  disorders  in  the  elderly,  and  if  the  practi- 
tioner is  aware  of  the  problems  of  lithium  use  in 
the  elderly,  toxic  side  effects  can  be  avoided. 

REIN  TIDEIKSAAR,  RPA-C 

Jewish  Institute  For  Geriatric  Care 
Long  Island  Jewish-Hillside  Medical  Center 
New  Hyde  Park,  NY 
Clinical  Instructor 
Health  Sciences  Center 

State  University  of  New  York  at  Stony  Brook 
Stony  Brook,  NY 
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Lithium  Treatment — A Correction 

To  the  Editor:  In  the  article  on  lithium  therapy 
in  the  June  issue  (Maletzky  BM,  Shore  JH: 
Lithium  treatment  for  psychiatric  disorders.  West 
J Med  128:488-498,  June  1978)  there  appears 
to  be  a serious  error  in  Table  2 on  page  494  con- 
cerning guidelines  for  the  use  of  lithium  in  women 
of  childbearing  potential  or  who  are  pregnant. 

The  general  theoretical  consideration  is  that 
lithium  is  in  equilibrium  across  the  placental 
membrane  and  the  amount  of  lithium  in  the 
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serum  of  the  mother  is  equivalent  to  that  amount 
of  lithium  to  which  the  fetus  is  exposed. 

Under  F2  in  this  table,  there  is  the  following 
statement:  “Use  three  times  daily  dose,  or  if  avail- 
able, sustained-release  tablets.  Avoid  large  single 
or  double  daily  doses.” 

Using  three  times  the  daily  dose  could  be 
severely  toxic  to  the  mother  and  fetus  and  could 
result  in  serious  complications  and  even  death. 

In  an  attempt  to  avoid  large  single  or  double 
daily  doses  one  would  not  use  three  times  the 
daily  dose.  Instead,  the  usual  procedure  if  lithium 
must  be  used  during  pregnancy  is  to  divide  the 
usual  daily  dose  into  more  frequent  administra- 
tion of  the  lithium  thereby  avoiding  more  concen- 
trated pulses  of  lithium  that  might  adversely  affect 
the  fetus.  Do  not  use  three  times  the  daily  dose 
as  this  could  be  severely  toxic  to  the  mother  and 
the  fetus.  Instead,  use  the  lowest  effective  dose 
and  divide  the  dosage  into  more  frequent  ad- 
ministrations. 

A list  of  other  articles  published  on  this  sub- 
ject appears  below. 

MICHAEL  D.  GOLDFIELD,  MD 

Department  of  Psychiatry 

University  of  California,  San  Francisco 
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The  Authors  Reply 

To  the  Editor:  We  thank  Dr.  Goldfield  for  his 
correction.  In  proofing  the  typescript  of  our  article 
we  missed  this  error.  F2  in  Table  2 should  read 
“Use  in  divided  doses,  preferably  three  times  a 
day,  or,  if  available,  sustained-release  tablets. 
Avoid  large  single  or  double  daily  doses.” 

JAMES  H.  SHORE,  MD 
BARRY  M.  MALETZKY,  MD 
Portland,  Oregon 

Hysteria  by  Any  Other  Name 

To  the  Editor:  On  page  482  of  the  June  issue 
there  appeared  an  article  by  Dr.  James  R.  Mor- 
rison entitled  “Management  of  Briquet  Syndrome 
(Hysteria).” 

1 have  one  objection:  hysteria  is  not  a syn- 
drome but  a well-known  clinical  entity.  To  attach 
the  name  Briquet  to  it  because  Briquet  published 
a book  on  hysteria  in  1859  is  not  justified.  Moses 
Maimonides  (1135  to  1204)  described  conver- 
sion hysteria  as  occurring  long  before  the  birth 
of  Christ. 

JULIUS  BAUER,  MD 
Beverly  Hills,  California 

* * * 

The  Author  Replies 

To  the  Editor:  Conversion  hysteria  is  certainly 
an  ancient  affliction,  but  so  is  “hysteria”  an  an- 
cient term — so  old  that  it  has  been  applied  to  a 
number  of  conditions.  That  is  the  point  of  the 
new  term:  to  distinguish  the  collection  of  symp- 
toms we  now  call  Briquet  syndrome  from  other, 
less  well-defined  usages. 

Careful  definition  of  this  condition  makes  pos- 
sible effective  management.  That  was  a major 
point  of  my  article.  Thank  you  for  enabling  me 
to  make  it  again.  james  r.  morrison,  md 

Oceanside,  California 
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This  is  one  of  a series  of  Confer- 
ences on  Trauma  at  San  Francisco 
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Refer  to:  Wilson  JM:  Shotgun  ballistics  and  shotgun  injuries 

(Trauma  Rounds — San  Francisco  General  Hospital). 
West  J Med  129:149-155,  Aug  1978 


Shotgun  Ballistics  and 
Shotgun  Injuries 


Ian  Leverton,  md:*  The  patient  is  a 25-year- 
old  white  man  who  was  admitted  to  the  emer- 
gency department  20  minutes  after  having  been 
shot  in  the  right  lateral  thorax  and  right  thigh  with 
a 12-gauge  shotgun.  The  estimated  range  was  5 
to  10  yards;  the  empty  shell  casings  at  the  scene 
confirmed  the  gauge  and  the  fact  that  00  buck- 
shot had  been  the  load.  Upon  physical  examina- 
tion, the  patient  was  conscious  and  had  a blood 
pressure  of  70  systolic,  a pulse  of  120  and  respi- 
ration of  34.  There  were  multiple  pellet  holes  in 
the  right  lateral  thorax  and  right  upper  quadrant 
with  injuries  of  the  left  forearm  and  left  hand  as 
well.  There  were  multiple  pellet  holes  in  the  right 
lateral  thigh  with  an  obvious  fracture  of  the  right 
femur.  There  were  no  pulses  distal  to  the  blast 
area  in  the  thigh,  and  the  foot  was  cold  and 
ischemic. 

Cutdowns  were  carried  out  in  the  left  arm  and 
left  leg,  and  Ringer  lactate  was  infused  rapidly. 
Blood  was  drawn  and  sent  for  typing  and  cross 
matching,  and  x-ray  films  of  the  femur,  abdomen 
and  chest  were  taken  en  route  to  the  operating 
room.  At  operation,  four  tangential  wounds  of  the 

Sponsored  by  the  American  College  of  Surgeons  Northern 
California  Trauma  Committee.  Supported  in  part  by  NIH  Grant 
GM 18470. 

‘Junior  resident  in  surgery,  San  Francisco  General  Hospital. 

Reprint  requests  should  be  sent  to:  Donald  D.  Trunkey,  MD, 
Department  of  Surgery  (3A),  San  Francisco  General  Hospital, 
1001  Potrero  Avenue,  San  Francisco,  CA  94110. 


liver  and  omentum  were  seen.  The  tenth  rib  was 
shattered,  producing  a large  tangential  diaphrag- 
matic defect.  The  diaphragm  was  repaired,  the 
liver  lacerations  which  were  not  bleeding  were 
drained  posteriorly,  and  bleeding  points  in  the 
omentum  were  controlled.  Local  debridement  of 
the  entrance  wounds  was  also  carried  out.  Simul- 
taneous exploration  of  the  thigh  showed  a totally 
transected  superficial  femoral  artery.  The  dam- 
aged segment  was  resected  and  primary  anasto- 
mosis was  carried  out.  Soft  tissue  debridement 
was  done  and  an  angiogram  taken.  Arteriography 
. showed  patent  anastomosis  but  narrowing  of  the 
vessels  in  the  thigh.  The  patient  was  placed  in 
skeletal  traction  and  transferred  to  the  intensive 
care  unit. 

The  patient’s  course  was  relatively  benign  and 
he  was  transferred  from  the  intensive  care  unit 
on  the  sixth  postinjury  day.  At  present  he  is  being 
managed  in  traction  for  his  femur  injury. 

F.  William  Blaisdell,  md:*  I would  like  to 
introduce  our  chief  trauma  resident,  Dr.  James 
Wilson,  who  during  several  years  in  the  navy  did 
special  research  on  ballistics  and  wounding  char- 
acteristics of  missiles.  Dr.  Wilson,  would  you 

tFormer  Chief,  Surgical  Service,  San  Francisco  General  Hos- 
pital. He  is  now  Professor  and  Chairman,  Department  of  Surgery, 
University  of  California,  Davis,  School  of  Medicine. 
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comment  on  the  nature  of  shotgun  injuries  and 
principles  of  their  management? 

James  M.  Wilson,  md:*  If  one  were  to  analyze 
the  factors  most  strongly  influencing  patient  fa- 
tality following  gunshot  wounds  in  the  civilian 
population,  it  would  become  immediately  appar- 
ent that  the  type  of  weapon  used  is  key,  and  that 
shotguns  are  responsible  for  a greater  percentage 
of  deaths  than  are  any  other  type  of  firearm. 
Shotgun  wounds  are  different  from  rifle  and  pistol 
wounds  and  by  no  means  can  be  considered 
identical  either  from  a ballistics  standpoint  or  in 
wounding  capability. 

Shotguns  are  popular  worldwide;  more  of  these 
smooth-bore  weapons  are  bought  and  used  than 
are  rifled  types.  In  fact,  many  governments — such 
as  those  of  Great  Britain  and  the  Soviet  Union — 
discourage  the  use  of  rifles  yet  allow  unrestricted 
use  of  shotguns. 

The  idea  of  using  a blast  of  small  pellets  for 
hunting  and  even  for  fighting  is  as  old  as  the  use 
of  firearms  itself.  The  first  guns  were  smooth  bore 
or  unrifled  and  as  a result  were  grossly  inaccurate. 
Rifling,  or  the  grooving  of  the  gunbarrel  to  pro- 
duce spinning  of  the  projectile,  was  not  developed 
until  about  1500 — some  150  years  after  gun- 
powder was  first  used  as  propellant.  Early  Ameri- 
can colonists  began  to  use  buckshot  loads  in  their 
flintlock  muskets  because  the  general  accuracy  of 
the  smooth  bore  barrel  weapons  was  so  poor.  Use 
of  buckshot  also  made  it  easier  to  hit  moving 
targets  or  those  in  brush,  where  quick  shooting 
was  essential  for  acquiring  food  or  for  protection. 

Modern  shotguns  date  back  to  about  1750 
when  flintlock,  and  later  percussion,  caps  were 
used.  The  LeFaucheaux  pinfire  was  patented  in 
1836;  this  type  of  shell  is  still  made  and  used  in 
certain  parts  of  Europe.  In  1851  Charles  Lan- 
caster of  England  developed  an  improved  cen- 
terfire  breech-loading  shotgun — a development 
which  marked  the  end  of  the  muzzle-loader  era. 
Choke  boring,  or  the  narrowing  of  the  end  of  the 
barrel  to  improve  target  coverage  by  pellets,  was 
little  known  or  used  until  about  1870.  In  that 
year,  Fred  Kimble  of  the  United  States  developed 
it  to  near  its  present  form. 

In  relation  to  powder  charge,  the  first  com- 
mercially successful  smokeless  powder  was  de- 
veloped in  1864  by  a Prussian,  Captain  E.  Shultz. 
Earlier  smokeless  powder  burned  too  fast,  gener- 

♦Senior  Resident,  Surgical  Service,  San  Francisco  General  Hos- 
pital. 


TABLE  1. — Common  Shotgun  Gauges  and 
Corresponding  Calibers 


10  gauge  

0.775  caliber 

12  gauge  

0.730  caliber 

16  gauge  

0.670  caliber 

20  gauge  

0.615  caliber 

28  gauge  

0.550  caliber 

410  

0.410  caliber 

ating  excessive  pressures  whereas  Shultz’s  powder 
which  burned  slower  was  made  from  nitrated 
wood  pulp,  using  a method  which  duPont  later 
used  for  many  years  in  the  United  States. 

Modern  shot  of  uniform  quality  was  developed 
by  the  Englishman  William  Watts  in  1769.  He 
dropped  specific  amounts  of  hot  lead  into  a 
column  of  water,  thus  producing  lead  pellets. 

As  mentioned  earlier,  modern  shotguns  are 
smooth  bore — that  is,  the  barrels  are  smooth 
without  any  rifling  or  grooving.  Shotguns  come  in 
almost  every  form  imaginable:  single  shot,  double- 
barreled  side-by-side,  double-barreled  over-and- 
under,  pump  action  or  semiautomatic.  The  Win- 
chester Model  97  pump  action  shotguns  were 
used  by  American  troops  in  short  barrel  form 
during  World  War  I.  A similar  gun  was  used  in 
World  War  II  and  in  Vietnam  for  jungle  fight- 
ing. Police  have  used  this  same  riot  gun — a 12 
gauge  with  a sawed-off  (20-inch)  barrel  loaded 
with  double  0 buckshot.  The  advantages  of  this 
gun  as  a close  range  weapon  will  be  made  clear 
later  in  this  text. 

The  gauge  (or  bore  caliber)  for  a shotgun  is 
designated  differently  than  for  a rifle  or  pistol.  The 
classification  system  is  antiquated,  dating  back 
to  muzzle  loading  days.  At  that  time,  the  gauge 
of  a musket  was  expressed  in  terms  of  how  many 
lead  balls  of  an  appropriate  size  would  be  re- 
quired to  weigh  one  pound.  Therefore,  a 12- 
gauge  weapon  originally  had  a bore  of  such 
diameter  that  a round  lead  ball  weighing  1/12 
pound  could  enter  the  barrel.  This  system  of 
designation  has  persisted  to  modern  times  al- 
though there  are  two  exceptions  to  the  system: 
the  9-mm  shotshell  which  has,  indeed,  a 9-mm 
bore,  and  the  0.410  gauge  which  is  actually  0.410 
caliber;  that  is,  0.410  inches  in  diameter.  The 
common  shotgun  gauges  are  shown  in  Table  1 
with  their  corresponding  calibers. 

The  larger  gauge  guns — 4,  8 and  10  gauge — 
have  essentially  disappeared  from  popular  use 
since  the  advent  of  higher  grade  smokeless  pow- 
der and  of  choke  boring,  which  notably  improved 
the  performance  of  the  smaller  gauge  weapons. 
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The  12  gauge  is  by  far  the  most  popular  shotgun 
ever  used  in  the  United  States  for  civilian  sports 
and  for  military,  police  and  criminal  use.  Indeed, 
more  than  half  of  the  shotguns  sold  in  this  coun- 
try each  year  are  12-gauge  weapons.  The  12,  16, 
20  and  410  gauge  are  extensively  manufactured 
and  used  in  the  United  States  but  the  advantages 
of  each  are  a function  only  of  personal  prefer- 
ence, as  we  will  show  in  the  discussion  on  bal- 
listic characteristics  which  follows. 

The  choke  of  a given  shotgun  designates  the 
amount  of  constriction  at  the  end  of  the  weapon 
barrel,  and  it  is  the  choke  that  actually  deter- 
mines the  shot  pattern  at  a given  distance  from 
the  muzzle.  The  constriction  acts  much  like  the 
nozzle  on  a garden  hose  which,  when  partially 
constricted,  gives  a narrow  stream  of  water  for 
maximum  shooting  distance  for  a given,  constant 
pressure.  Full  choke  (or  tight  constriction), 
modified  choke  and  cylinder  bore  (or  no  con- 
striction) constitute  the  three  basic  types  of  bar- 
rels. A full-choke  barrel  will  force  approxi- 
mately 70  percent  of  the  pellets  in  a charge  into 
a pattern  circle  with  a 30-inch  diameter  at  a 40- 
yard  range;  modified  choke  gives  60  percent  and 
cylinder  choke  propels  only  40  percent  of  the 
pellets  into  this  circle  pattern  area.  The  velocity 
of  the  individual  pellets  is  affected  very  little  by 
choke  or  barrel  length.  Consequently,  the  choke 
of  the  barrel  will  directly  affect  the  pattern  or 
concentration  of  the  pellets.  Obviously,  range 
will  be  the  main  determinant  of  the  actual  target 
pattern  using  any  given  choke.  Sawed-off  shot- 
guns or  riot  guns,  such  as  those  used  by  police 
and  in  Vietnam  produce  an  even  wider  pattern 
than  do  cylinder  bore  weapons;  the  reason  for 
this  is  that  they  are  not  designed  for  range  but 
more  for  target  coverage  at  close  range. 

The  ammunition  unit  is  called  a shot  shell  and 
consists  of  a plastic  casing  (or  paper  casing,  in 
older  shells)  compressed  into  a brass  cup  which 
contains  the  primer.  The  powder  is  then  com- 
pressed into  the  primer  cup  at  the  base  of  the 
shell.  Next,  a wad  of  plastic  or  paper,  is  placed 
between  the  powder  and  the  shot  charge  and  the 
shot  is  held  within  the  casing  by  another  thin  wad 
of  paper  or  plastic.  The  whole  system  is  then 
compressed  and  the  top  edge  of  the  casing 
crimped.  When  the  gun  is  fired,  it  is  the  shot 
charge,  along  with  the  wadding,  that  leaves  the 
barrel.  Therefore,  at  close  range  a victim  is  hit 
not  only  by  pellets  but  also  by  the  wadding  and 
casing  debris. 


One  additional  point  about  the  powder  de- 
serves comment.  As  aforementioned,  shotgun 
powder  is  quite  fast  burning  and  is  designed  for 
use  only  in  shotguns  where  relatively  low  cham- 
ber pressures  are  generated.  As  a result,  serious 
injury  will  be  inflicted  if  this  powder  is  used  by 
novices  in  home-loading  rifle  or  pistol  cartridges. 

The  shot,  then,  is  a collection  of  individual 
pellets.  They  were  once  made  of  pure  lead  but 
are  now  usually  made  of  a lead  and  antimony 
alloy.  Problems  with  pellet  deformity  and  fouling 
of  the  barrel  subsequently  led  to  the  practice  of 
coating  the  pellets  with  a copper-zinc  alloy.  This 
coating  is  especially  common  in  magnum  loads. 

The  pellets  come  in  various  sizes  and  are 
loaded  into  the  shot  shells  usually  in  increments 
of  approximately  one  ounce.  The  No.  6 shot  is 
the  most  common  shot  load  used;  it  is  designed 
for  use  on  most  medium-sized  fowl  and,  when 
used  in  12-gauge  weapons,  is  an  excellent  all- 
around  shell.  Therefore,  because  the  No.  6 shot 
shell  used  in  a 12-gauge  weapon  is  the  most  popu- 
lar combination,  it  is  the  one  most  commonly  in- 
volved in  shotgun  wounds.  The  No.  6 pellet  is 
0.11  inches  in  diameter  and  each  shell  contains 
340  pellets  (weighing  about  1 Vi  ounces).  At 
close  range,  therefore,  the  concentration  of  pel- 
lets within  the  target  pattern  is  extensive. 

The  other  type  of  pellet  which  is  worthy  of 
special  mention  is  the  No.  00  buck;  this  was  the 
size  pellet  used  to  wound  the  patient  presented 
today.  The  double  0 buckshot  was  designed  ori- 
ginally for  killing  larger  animals  and  its  diameter 
is  1/3  inch. 

The  shot  charge  radiates  from  the  muzzle  in 
a cone-like  distribution  and  the  pellets  should  be 
evenly  distributed  at  the  base  of  this  cone.  The 
'pellet  distribution  is  known  as  the  “shot  pattern” 
and  is  dependent,  as  mentioned  earlier,  upon  the 
choke  of  the  barrel  and  the  range  at  which  the 
shell  is  fired.  Effective  range  for  most  shotguns 
is  20  to  40  yards  from  the  target.  At  a range  of 
under  20  yards,  the  dense  shot  pattern  destroys 
most  game  being  shot,  while  at  more  than  40 
yards  the  pattern  is  too  sparse  to  give  any  effec- 
tive killing  power.  The  shotgun  is  seldom  used 
against  humans  at  a range  of  over  40  yards,  as 
most  shotgun  wounds  seem  to  be  inflicted  at  close 
range — 15  yards  or  less. 

From  a ballistics  standpoint,  the  shotgun  is 
quite  different  from  the  single  projectile,  high- 
velocity  rifle.  In  the  case  of  the  latter,  all  ideal 
characteristics  of  a projectile — good  ballistic 
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shape,  high  sectional  density,  high  velocity  and 
deep  penetration  with  controlled  expansion— are 
met.  But  in  the  shotgun,  all  these  ideal  proper- 
ties are  sacrificed  in  order  to  obtain  target  area 
saturation,  therefore  making  it  possible  to  hit  a 
small,  fast-moving  target. 

The  wounding  capacity  of  a given  weapon  is 
a function  of  both  the  projectile  mass  and  its 
velocity.  Consequently,  shotgun  wounds  should 
be  classified  along  a wide  spectrum  ranging  from 
injury  inflicted  by  a single  pellet  to  that  caused 
by  an  entire  charge  of  hundreds  of  pellets  to- 
gether with  wadding  and  debris,  which  all  enter 
the  victim. 

As  stated  earlier,  range  is  the  major  determi- 
nant of  wounding  capacity  using  any  given  load. 
When  a 12-gauge  shotgun  blast  loaded  with  No. 
6 shot  is  observed  clinically,  at  6 feet  the  wound 
inflicted  is  essentially  a central  blast,  whereas  at 
24  feet  the  pattern  is  that  the  bulk  of  pellets  has 
begun  to  spread  out  concentrically  (although  they 
are  still  contained  within  a 6-inch  circle).  For 
instance,  a 12-gauge  shotgun  loaded  with  a No. 
6 shell  gives  a muzzle  velocity  of  about  1,300 
feet  per  second  and  will  penetrate  a 4-inch  thick 
telephone  book  when  fired  from  a distance  of  12 
feet;  it  will  produce  a 6 cm  defect  and  will  release 
2,300  foot-pounds  of  energy.  As  noted  in  a previ- 
ous discussion  on  wound  ballistics,1  the  ideal 
antihuman  projectile  would  be  one  that  dissipates 
all  its  energy  within  15  cm  of  the  point  of  pene- 
tration. At  close  range,  the  highly  lethal  shotgun 
certainly  meets  this  criterion.  As  with  other  fire- 
arms, the  kinetic  energy  expended  is  equal  to 
mass  X velocity2 
2g 

When  one  studies  the  kinetic  energy  of  pellets 
fired  at  different  ranges,  it  becomes  apparent  why 
shotgun  charges  and  rifle  projectiles  behave  so 
differently  at  ranges  over  a few  yards.  At  a range 
of  40  yards — a small  distance  for  a high-powered 
rifle — shotgun  pellets  would  have  lost  more  than 
half  of  their  original  energy.  But,  at  close  range 
an  interesting  comparison  can  be  made  between 
the  55-grain,  5.56  mm  M-16  rifle  (used  by  the 
United  States  armed  forces  in  Vietnam)  and  the 
12-gauge  shotgun.  The  M-16  has  a muzzle  energy 
of  1,250  foot-pounds,  whereas  a 12-gauge  shot- 
gun with  No.  5 shot  has  an  energy  of  2,247  foot- 
pounds. Again,  range  is  the  key  factor.  It  can 
easily  be  seen  why  the  shotgun  is  so  lethal  at 
close  range. 


Buckshot — the  most  common  load  used  by 
police  and  military  personnel — warrants  special 
comment  as  well.  It  was  originally  designed  for 
use  on  larger  game  animals  such  as  deer  and  its 
larger  mass  makes  buckshot  much  more  effective 
at  longer  ranges.  To  make  this  point  more  clear, 
consider  that  each  pellet  hits  the  body  at  a veloc- 
ity of  more  than  1,000  feet  per  second  and  that 
each  00  buckshot  pellet  is  about  the  size  of  a .22 
caliber  bullet.  Each  blast  from  this  type  of  load, 
then,  contains  about  nine  pellets  with  an  obvious 
wounding  effect. 

One  additional  point  should  be  made  concern- 
ing the  use  of  magnum  shells.  Unlike  pistol  and 
rifle  cartridges,  the  magnum  shotgun  shell  does 
not  necessarily  produce  vastly  higher  velocities. 
For  example,  the  standard  12-gauge  shotgun 
load  has  a muzzle  velocity  of  1,255  feet  per 
second,  whereas  the  so-called  “high  velocity”  3- 
inch  magnum  shell  (3-inch  denoting  the  length 
of  the  shell)  has  a muzzle  velocity  of  only  1,315 
feet  per  second.  Therefore,  very  little  is  actually 
gained  in  missile  velocity  or  energy  at  various 
ranges  by  employing  magnum  shells.  What  is 
gained,  however,  is  that  a larger  load  can  be 
discharged.  Therefore,  the  extra  powder  (that 
is,  magnum)  charge  is  used  to  propel  more  pel- 
lets, not  to  increase  the  velocity  of  the  standard 
load.  One  can  easily  tell  if  a magnum  load  has 
been  used  by  examining  the  spent  shell  since,  with 
the  magnum  load,  the  brass  base  cup  is  longer 
than  that  of  the  standard  shell. 

The  clinical  characteristics  of  shotgun  wounds 
are  distinctly  different  from  high  velocity  rifle 
bullet  wounds.  In  fact,  the  scope  of  possible  shot- 
gun injuries  is  so  great  that  only  a few  general 
observations  can  be  made. 

A person  struck  by  a single  pellet  which  is 
smaller  than  bb  size  is  seldom  seriously  injured 
unless  hit  in  the  eye.  As  noted  previously,  most 
serious  human  wounds  occur  at  ranges  much 
closer  than  20  yards  where  most  of  the  total  pel- 
let charge  hits  the  victim.  Again,  range  is  the 
most  important  determinant  of  the  amount  of 
damage  inflicted  by  a given  shotgun  charge.  The 
range  can  be  estimated  in  about  80  percent  of 
shotgun  cases,  as  can  the  type  of  shot  used — 
whether  small  (like  No.  6)  or  large  (like  00  buck). 

Wounds  made  by  00  buck  deserve  further  men- 
tion. As  noted  earlier,  each  pellet  is  about  the  size 
of  a .22  caliber  bullet  and  has  a velocity  which 
can  exceed  1 ,000  feet  per  second.2  Consequently, 
each  of  the  pellet  wounds  should  be  treated  as 
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separate  low-velocity  pistol  wounds,  and  more 
or  less  independent  of  range.  As  might  be  ex- 
pected, victims  of  close  range  00  buckshot 
wounds  seldom  reach  the  hospital. 

One  brief  word  should  be  said  about  rifled 
slugs.  These  shells  are  single  projectiles  originally 
designed  for  killing  larger  animals  and  can  be 
fired  from  any  standard  shotgun.  In  relation  to 
the  popular  12-gauge  weapon,  the  slug  would  be 
0.730  caliber  with  a weight  of  295  grams;  the 
.357  magnum,  in  contrast,  is  about  90  grams. 
The  muzzle  energy  is  2,480  foot-pounds  and 
these  rifled  slugs  are  quite  accurate  up  to  about 
125  yards.  They  are  huge — approximating  those 
used  in  buffalo  guns  of  the  Wild  West  days, 
and  they  produce  tremendous  wounds.  Human 
wounds  of  this  type  are  very  rare,  but  awareness 
of  this  injury  is  the  key  to  successful  manage- 
ment. Their  wounding  characteristics  are  similar 
to  other  medium- velocity  (muzzle  velocity  of 
1,800  feet  per  second)  projectiles  except  that  the 
mass  of  the  bullet  is  much  greater. 

Once  the  approximate  range  is  ascertained,  an 
intelligent  approach  to  wound  management  can 
be  formulated.  Sherman  and  Parrish:!  have  clas- 
sified shotgun  wounds  into  three  categories: 

Type  I shotgun  injuries.  These  are  sustained 
at  long  range  (greater  than  7 yards).  This  would 
correspond  to  an  across-the-street  injury  and 
such  wounds  involve  penetration  of  subcutaneous 
tissue  or  deep  fascia. 

Type  II  shotgun  injuries.  These  are  sustained 
at  close  range  (3  to  7 yards).  They  correspond 
to  across-the-room  range  injuries.  These  types  of 
wounds  usually  involve  structures  deep  to  the 
fascia. 

Type  III  shotgun  injuries.  These  are  sustained 
at  a very  close  range,  that  is,  less  than  3 yards. 
These  wounds  usually  involve  massive  tissue  de- 
struction and  correspond  to  more  or  less  point- 
blank  range  injuries. 

Type  I injuries  usually  produce  a scatter  type 
wound.  At  40  yards,  however,  a No  6 shot  blast 
has  lost  most  of  its  energy  and  thus  penetrates 
minimally  to  moderate  distances  (Figure  1).  At 
ranges  of  20  yards  or  more,  these  small  shot  may 
penetrate  the  abdomen  and  cause  an  incredible 
number  of  holes  in  the  bowel.  Several  authors 
have  advocated  expectant  management  of  those 
scatter-type  wounds  caused  by  small  shot  at  rela- 
tively long  distances.4  The  rationale  behind  use 
of  nasogastric  suction  and  broad  spectrum  anti- 
biotic therapy  rather  than  immediate  operative 


Figure  1. — Roentgenogram  showing  intrathoracic  buck- 
shot. 


intervention  stems  from  the  fact  that  these  small 
pellet  holes  may  be  enormous  in  number  and  the 
individual  holes  quite  small — often  no  greater  in 
diameter  than  a 14-gauge  needle.  Furthermore, 
there  is  usually  no  outpouching  of  mucosa  and 
relatively  little  spillage  so  that  they  will  often  seal 
— without  sequelae.  No  further  generalizations 
can  be  made,  but  the  choice  of  therapy  should  be 
made  intelligently  taking  into  consideration  the 
range  and  type  of  pellets  used  to  inflict  the  injury 
as  well  as  the  clinical  findings.  As  in  the  case  of 
all  shotgun  injuries,  tetanus  toxoid  is  prescribed 
along  with  admission  to  hospital  for  observation. 
Frequent  examinations  for  evidence  of  blood  ves- 
sel or  nerve  injury  of  the  extremity  are  also 
' indicated. 

Type  II  wounds  cause  a tighter  pattern  of  in- 
jury and  will  usually  demand  a more  aggressive 
approach  to  management  (Figure  2).  Injury  at 
this  range  is  usually  to  structures  deep  in  the 
fascia  and  one  must  be  alert  to  the  possibility  of 
vessel  injury,  nerve  injury,  and  more  extensive 
damage  to  the  bowel  than  from  simple  small 
perforations.  The  expectant  management  of  ab- 
dominal injuries  of  this  type  cannot  be  justified 
because  velocity  in  this  range  can  be  sufficient  to 
cause  tangential  tears  in  bowel,  and  because  small 
groupings  of  pellets  can  destroy  segments  of 
bowel.  Upon  exploration,  small  perforations 
should  be  sutured  and  major  areas  of  bowel  in- 
jury resected.  Injuries  to  the  liver,  spleen,  stom- 
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ach,  kidney  and  colon  should  be  managed  no 
differently  than  any  other  low-velocity  missile 
wound.  Perforation  of  the  aorta  and  vena  cava 
are  usually  successfully  managed  by  simple  su- 
ture. Type  II  injuries  which  penetrate  the  chest 
can  be  managed  most  often  by  chest-tube  drain- 
age. One  must  be  on  the  alert,  however,  for 


Figure  2. — Flat  plate  roentgenogram  of  abdomen  show- 
ing buckshot. 


cardiac  injury  with  subsequent  tamponade  and 
for  major  vessel  injury.  Angiography  should  be 
used  liberally  as  part  of  the  evaluation  process. 
Esophageal  injuries  are  also  a possibility  and 
when  mediastinal  penetration  is  likely,  esopha- 
grams  should  be  obtained  utilizing  soluble  con- 
trast material.  Type  II  injuries  of  the  head,  neck 
and  extremities  are  managed  like  any  other  low- 
velocity  injury  but  with  a high  index  of  suspicion 
for  vascular  injury.  The  incidence  of  arterioven- 
ous fistula  formation  post-shotgun  injury  is  quite 
high.  The  liberal  use  of  angiography  or  direct 
exploration  if  the  index  of  suspicion  is  high  can 
help  identify  these  injuries. 

Type  III  injuries  can  tax  the  skills  of  a mul- 
titude of  surgical  specialists  (Figure  3).  They 
usually  cause  massive  local  destruction,  and 
hemorrhage  is  the  immediate  lethal  factor  in  most 
cases.  Not  only  pellets,  wadding,  gunpowder 
debris  and  casing  debris  are  blasted  into  the 
body,  but  also  other  foreign  material  such  as 
wood  (if  the  victim  is  behind  a door,  for  exam- 
ple), clothing  and  skin.  Consequently,  massive 
bacterial  contamination  is  the  rule,  and  develop- 
ment of  gangrene  and  necrotizing  fasciitis  are 
relatively  common.  Therefore,  almost  all  of  these 
wounds  require  extensive  debridement  and  ex- 
ploration. Repeat  exploration  or  use  of  second- 
look  procedures  to  further  debride  necrotic  tissue 
are  often  advisable  as  well.  Type  III  wounds  of 
the  chest  carry  the  highest  mortality.  Chest  wall 


Figure  3. — External  entrance 
wound  showing  pronounced 
tissue  destruction  of  close- 
range  shotgun  blast. 
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defects  are  common  and  lobectomy  or  pneu- 
monectomy are  often  required  for  definitive 
treatment. 

The  mortality  rate  for  Type  I injuries  in  most 
reports  is  low  (ranging  from  0 to  5 percent), 
while  for  Type  II  injuries  it  is  about  5 percent 
to  10  percent.  Type  III  gunshot  wounds  have  an 
associated  mortality  rate  of  15  percent  to  20 
percent.  When  one  examines  the  causes  of  death, 
the  only  common  denominator  is  the  range  from 
which  the  missile  was  fired.  Among  all  types  of 
shotgun  injuries,  85  percent  to  90  percent  of  the 
deaths  will  be  due  to  Type  III  injuries,  with 
hemorrhage  being  the  single  most  common  cause 
of  death.  In  the  study  by  Sherman  and  Parrish,3 
the  average  period  of  survival  of  those  patients 
dying  was  2.3  hours,  which  emphasizes  the  im- 
portance of  prompt,  vigorous  resuscitation  and 
immediate  definitive  operation. 

In  summary,  one  can  most  successfully  man- 
age shotgun  injuries  by  employing  the  following 
general  guidelines. 


• Carry  out  prompt  and  vigorous  volume 
resuscitation. 

• Inspect  the  wounds  because,  unlike  the  de- 
ceiving high-velocity  rifle  wound,  inspection  of 
the  shotgun  wound  is  most  informative  and  is  the 
key  to  treatment  and  prognosis. 

• Treat  all  buckshot  wounds  as  if  they  were 
multiple  low-velocity  bullet  wounds. 

• Use  angiography  evaluation  liberally  when- 
ever there  is  any  possibility  of  vascular  injury. 

• Explore  aggressively  all  Type  II  and  Type 
III  wounds. 

• Debride  all  devitalized  tissue  and  reoperate, 
as  necessary,  to  reevaluate  any  questionably  via- 
ble tissue. 
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Management  of  Facial  Paralysis  Due  to  Temporal  Bone  Fracture 

It  is  very  important  to  determine  if  facial  paralysis  has  been  delayed  or  is 
immediate.  Most  delayed  paralyses  get  better  by  themselves.  Most  immediate  ones 
do  not  get  better.  If  immediate,  and  the  nerve  is  out  electrically — not  excitable — 
then  explore  routinely.  When  to  explore  it?  On  the  21st  day.  Usually  we  have  to 
graft  the  nerve  because  we  have  no  way  in  the  fallopian  canal  to  mobilize  the  nerve 
and  get  the  ends  together  after  we  have  cut  out  the  bad  part.  If  the  nerve  has  been 
damaged  enough  to  cause  the  paralysis,  you  usually  have  to  graft  it.  Why  the  21st 
day?  The  time  when  the  nerve  cell  body  is  maximally  able  to  push  axoplasm  is 
at  three  weeks.  After  that  time  it  descends,  until  at  about  one  year  it  reaches 
almost  the  asymptote,  and  ever  after  that  the  nerve  cell  body  is  less  and  less  able, 
until  finally  the  nerve  cell  body  degenerates  in  the  brain  stem.  At  one  year,  almost 
half  the  nerve  cell  bodies  in  the  facial  nucleus  are  gone.  They  are  simply  wiped 
out.  ...  If  the  paralysis  is  immediate  and  the  nerve  retains  its  excitability — wait. 
But  keep  testing.  And  finally,  if  the  paralysis  is  immediate  or  delayed  and  the 
nerve  loses  its  excitability — explore. 

—BRIAN  F.  McCABE,  MD,  Iowa  City,  Iowa 

Extracted  from  Audio-Digest  Otorhinolaryngology,  Volume  10, 
Number  20,  in  the  Audio-Digest  Foundation’s  subscription  series 
of  tape-recorded  programs.  For  subscription  information:  1577 
E.  Chevy  Chase  Drive,  Glendale,  CA  91206. 
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Psychiatry  and  Psychotherapy 

Is  a Divorce  Imminent? 

CLAUDE  T.  H.  FRIEDMANN,  MD,  Torrance,  California 


Despite  the  long  tradition  of  psychiatrists  practicing  psychotherapy,  many 
psychiatric  and  medical  leaders  are  predicting  and  urging  a reorientation  of 
psychiatry  toward  the  medical  model.  They  would  leave  psychotherapy  to 
psychologists,  social  workers  and  the  like.  Many  social,  governmental  and 
institutional  factors  favor  such  a change.  The  marriage  of  psychiatry  and 
psychotherapy  has  always  been  an  uneasy  one,  and  the  push  for  divorce  may 
be  irresistible.  The  author  cautions  that  a divorce  could  be  detrimental  to 
medicine  by  substituting,  in  the  name  of  “science,”  a dehumanized,  techno- 
logical psychiatry  for  the  current  “moral”  treatment.  One  alternative  to  divorce 
is  a broader  approach  to  psychiatry,  combining  biological,  neuromedical, 
socioenvironmental  and  psychodynamic  factors.  The  divorce,  though  immi- 
nent, should  be  resisted. 


Psychiatry,  the  branch  of  medicine  concerned 
with  disorders  of  the  mind,  has  for  many  years 
utilized  psychotherapy  as  a principal  treatment 
tool.  This  has  been  especially  true  in  the  United 
States,  where  Freudian  teaching  has  been  popular 
and  the  psychodynamic  principles  derived  there- 
from widely  used.  Various  types  of  psychotherapy 
exist.  They  share  in  common  interpersonal  inter- 
action between  a healer  and  a patient,  they  pay 
particular  attention  to  social,  environmental  and 
intrapsychic  issues,  and  they  utilize  techniques 
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such  as  suggestion,  hypnosis  and  psychoanalysis 
aimed  at  the  patient's  mind.  The  psychotherapies 
are  distinct  from  the  somatotherapies — such  as 
drugs  and  electroconvulsive  treatment — in  which 
attempts  are  made  to  alleviate  mental  symptoms 
using  the  biological  and  chemical  soma. 

Psychotherapy  has  become  so  much  a part  of 
American  psychiatry  that,  for  many,  the  two 
terms  have  become  almost  synonymous.  Their 
modern  marriage,  begun  in  the  19th  century  and 
brought  to  fruition  by  Sigmund  Freud,  conse- 
quently has  become  a veritable  fusion.  A great 
proportion  of  office  and  hospital  psychiatry 
involves  psychotherapy,  and  psychotherapy  con- 
tinues to  be  a major  pillar  of  many  training 
programs.  Therefore,  the  thought  of  psychiatry 
divorcing  from  psychotherapy  is  foreign  to  many 
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psychiatrists — if  not  absurd.  Nonetheless,  the 
question  of  whether  or  not  psychiatrists  should 
continue  to  learn  and  carry  out  psychotherapy  is 
currently  a much  discussed  issue  in  psychiatric 
circles.  Many  in  psychiatry  are  pushing  hard  for 
a divorce.  Should  such  a change  come  about,  the 
results  would  affect  the  entire  realm  of  medical 
practice.  Therefore,  it  behooves  us  to  become 
familiar  with  the  arguments,  pro  and  con. 

The  Argument  for  Divorce 

In  1973  L.  J.  West1  wrote  an  article  entitled 
“The  Future  of  Psychiatric  Education.”  In  it  he 
predicted  that  by  1984  most  psychotherapy  will 
be  done  by  social  workers  and  psychologists  and 
much  of  today’s  office  psychiatry  by  family  prac- 
titioners and  internists.  Although  he  warns  against 
losing  the  “expertise  in  psychodynamics  accumu- 
lated over  the  past  90  years,”  he  nonetheless  sees 
future  psychiatrists  as  much  more  of  neurologists, 
endocrinologists  and  behavioral  scientists  than 
their  predecessors.  West  feels  that  future  psy- 
chiatrists will  also  be  teachers  for,  and  provide 
liaison  to,  many  medical  and  mental  health 
disciplines. 

Several  economic  factors  add  credence  to 
West’s  predictions  regarding  psychotherapy.  First, 
psychiatrists  are  physicians.  As  such,  they  are 
very  expensive.  Jerome  Frank2  has  pointed  out 
that  no  type  of  psychotherapist  or  psychotherapy 
has  ever  been  proven  better  than  any  other. 
Therefore,  one  might  ask,  because  social  workers 
and  psychologists  generally  charge  lower  fees 
than  psychiatrists,  why  not  send  patients  to  them? 
Certainly,  the  planners  of  national  health  insur- 
ance might  feel  this  way,  as  might  patients  unable 
to  afford  a psychiatrist’s  fee.  In  short,  increased 
governmental  and  economic  pressures,  coupled 
with  a growing  need  within  medicine  itself  for  the 
scientific  and  medical  expertise  which  only  a 
physician-psychiatrist  can  give,  might  well  push 
psychiatry  in  the  direction  West  predicts. 

Bertram  Brown,3  former  Director  of  the  Na- 
tional Institute  of  Mental  Health,  has  written  that, 
in  his  opinion,  the  era  of  the  analyst  and  dynam- 
icist  in  psychiatry  appears  to  be  over  and  the  era 
of  the  biological  psychiatrist  is  upon  us.  Brown 
asserts  that  during  the  past  20  years  most  ad- 
vances in  the  field  of  psychiatry  have  been  in 
pharmacology,  biology  and  the  treatment  of 
psychoses — not  in  psychotherapy.  The  biological 
psychiatrists,  he  stated,  are  the  change  agents  of 
today’s  psychiatry.  Thomas  Hackett,4  Massachu- 


setts General  Hospital’s  Chairman  of  Psychiatry, 
goes  a step  further:  “Unless  we  are  at  home  in 
medicine,  psychiatry  is  homeless.”  He  feels  that, 
apart  from  their  medical  training,  psychiatrists 
have  little  more  to  offer  to  patients  than  clergy- 
men, social  workers  and  lay  therapists.  Psycho- 
therapy is  currently  fragmented  into  many  fac- 
tions and  schools,  and  he  warns  that  if  psychiatry 
does  not  get  out  of  psychotherapy  and  back  into 
medicine,  we  are,  in  his  words,  “an  endangered 
species.” 

Eaton  and  Goldstein5  have  indicated  that  the 
functional  egalitarianism  engendered  by  multi- 
disciplinary sharing  of  psychotherapy  has  blurred 
the  boundaries  between  psychiatry  and  the  other 
mental  health  fields.  As  a result,  perhaps,  the 
general  public  no  longer  values  the  unique  entity 
we  call  psychiatry.  They  point  out  that  the  result 
has  been  a substantial  decline  over  the  past  ten 
years  in  federal  dollars  available  for  psychiatric 
education,  as  well  as  a considerable  decrease  in 
the  percentage  of  American  medical  school  gradu- 
ates entering  psychiatry.  Perhaps,  then,  Hackett  is 
right.  Certainly,  many  American  medical  schools 
have  recently  seen  within  their  own  psychiatry 
departments  a shift  away  from  psychodynamics 
into  biological  psychiatry  and  other  nonanalytic 
fields.  Perhaps  the  leading  edge  of  this  change  has 
been  the  Department  of  Psychiatry  of  the  Wash- 
ington University  in  St.  Louis,  where  research 
into  psychiatric  nomenclature  has  led  the  Ameri- 
can Psychiatric  Association  to  consider  sweeping 
changes  in  basic  psychiatric  diagnosis,  putting 
psychiatry  more  squarely  within  a medical  model: 
a model,  one  might  add,  not  dissimilar  to  Euro- 
pean— and,  most  notably,  British — psychiatry. 
Although  the  researchers  do  not  necessarily 
recommend  divorce  from  psychotherapy,  changes 
often  go  further  than  the  research  that  began 
them  had  envisioned.  Consequently,  psychiatry, 
for  all  the  reasons  stated  above,  may  indeed  be 
on  the  brink  of  divorce  from  psychotherapy. 

The  Argument  Against  Divorce 

The  marriage  between  psychiatry  and  psycho- 
therapy has  always  been  an  uneasy  one.  Descrip- 
tive psychiatry,  personified  by  Kraepelin,  has 
often  been  at  odds  with  dynamic  psychiatry,  per- 
sonified by  Freud.  Psychotherapy  is  not  at  all 
easy  to  do,  because,  as  Greenblatt®  has  pointed 
out,  it  is  very  difficult  for  a person  to  learn  how 
to  deal  with  the  deepest  feelings  of  patients. 
Descriptive  psychiatry,  in  that  sense,  is  much 
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easier  to  do,  as  it  places  less  emotional  strain  on 
the  therapist.  Both  Greenblatt0  and  Sederer7  have 
traced  the  roots  of  “moral”  psychotherapy  from 
the  French  Revolution  into  mid- 19th  century 
America.  Without  the  use  of  somatic  treatment 
and  using  only  interpersonal,  social  and  environ- 
mental therapies,  the  Worcester  State  Hospital, 
leading  purveyor  of  moral  treatment,  had  a 70 
percent  cure  rate.  However,  in  the  late  19th 
century,  three  factors  put  a strain  on  this  moral 
treatment:  the  rise  of  scientific  neurology  and 
the  belief  that  madness  was  due  to  specific  brain 
damage,  Darwin’s  theory  which  worked  against 
salvaging  “the  weak,”  and  a huge  influx  of  pa- 
tients which  overwhelmed  mental  hospitals  in  the 
United  States. 

Sederer7  finds  similarities  between  late  19th 
century  and  current  American  psychiatry.  When 
overwhelmed  by  sheer  numbers,  rising  costs  and 
diminishing  funds,  we  may  focus  on  neurology  to 
do  something,  because  we  no  longer  have  ade- 
quate staff  to  carry  out  moral  treatments.  “This 
type  of  solution  to  the  pressure  of  practice  has 
the  aura  of  science  . . . that  some  feel  gives  psy- 
chiatry a medical  flavor,”  he  stated.  To  do  psy- 
chotherapy, he  asserted,  one  needs  warmth,  gen- 
uineness and  empathy,  which  create  a relationship 
that  allows  a patient  to  relate  his  most  intimate 
feelings  and  thoughts,  something  far  deeper  and 
requiring  more  therapeutic  skill  than  that  needed 
to  obtain  a history  and  physical  examination.  He 
agreed  with  Greenblatt  that  moral  treatment, 
psychotherapy,  is  very  hard  to  do,  and  felt  that 
the  medical  model  is  very  seductive,  especially 
to  medical  students  and  junior  trainees,  because 
it  involves  much  less  personal  anxiety  on  a thera- 
pist’s part.  Since  biological  treatment  is  cheaper 
than  psychotherapy  and  places  less  emphasis  on 
patients’  responsibilities  to  participate  in  their 
own  cure,  and  tends  to  treat  patients  like  infants, 
biological  psychiatry  is  also  easier  on  all  other 
concerned  parties.  Therefore,  he  argued,  with 
more  and  more  Americans  demanding  psychiatric 
care,  with  the  increased  need  for  psychiatric  con- 
sultation within  the  medical  setting,  and  with  the 
rising  cost  of  health  care,  the  tendency,  should 
psychiatrists  ever  stop  practicing  and  learning 
psychotherapy,  will  be  for  the  separation  to  per- 
petuate itself.  Once  divorced,  he  feels,  these  fac- 
tors will  perpetuate  a permanent  schism. 

Sederer  asserted  that  science  is  a form  of  hu- 
manism, but  “scientism,”  the  cult  of  science  that 
worships  technology  for  its  own  sake,  is  unidi- 


mensional and  antihumanistic.  It  reduces  man  to 
a mechanistic,  concrete,  nonindividual  entity. 
Quoting  Sir  William  Osier,  he  stated  the  follow- 
ing: ‘“The  human  heart  has  a hidden  want  which 
science  cannot  supply.’”  He  argued  forcibly  that 
without  psychotherapy  psychiatry  is  “just  like  the 
rest  of  medicine,”  with  nothing  unique  or  special 
to  offer  patients.  He  warns  against  throwing  out 
psychotherapy  the  way  our  19th  century  prede- 
cessors discarded  moral  treatment. 

Brown ; pointed  out  another  reason  to  continue 
to  do  psychotherapy:  consumerism.  He  alleged 
that,  as  in  England,  there  will  always  be  people 
who  value  a physician's  ethical  tradition  and  the 
ability  to  treat  both  physical  and  mental  prob- 
lems. Thus,  a demand  for  psychotherapy  by  psy- 
chiatrists will  continue.  Strain8  pointed  out  that 
the  psychiatrist  who  consults  with  his  medical  col- 
leagues is  often  asked  to  deal  with  emotions, 
doctor-patient  issues,  and  environmental  issues. 
Without  an  understanding  of  psychodynamics  and 
interpersonal  interactions,  the  psychiatrist  will  be 
of  limited  value  to  his  consultees.  Dogherty  and 
associates'1  warned  that  the  subject-object  rela- 
tionship between  doctor  and  patient,  inherent  in 
the  medical  model,  is  very  different  from  the  per- 
sonalized subject-subject  relationship  of  psycho- 
therapy. Put  another  way,  psychotherapy  human- 
izes the  patient  and  accentuates  his  unique  in- 
dividuality. A schizophrenic,  for  example,  who 
fears  losing  his  identity,  may  have  his  fears  real- 
ized if  in  his  relationship  with  his  therapist  he  is 
treated  like  an  object  with  a disease  who  needs 
pills.  In  other  words,  a totally  organic  approach 
to  the  patient  will  be  antitherapeutic  and  lead  to 
further  ego  disintegration.  To  adequately  heal 
even  the  sickest  of  psychiatry’s  patients — the 
schizophrenics — one  needs  trust  and  humanism, 
in  addition  to  medications.  And  schizophrenics 
are  one  group  of  patients  virtually  all  prognosti- 
cators see  as  viable  clients  in  psychiatry’s  future. 

Can  the  Marriage  Be  Saved? 

Eisenberg10  pointed  out  that  psychiatry  is  in 
many  ways  similar  to  healing  in  primitive  cul- 
tures. The  shaman  shares  many  characteristics 
with  the  psychiatrist.  He  stated  that  medicines 
alone  are  generally  no  cure  for  psychiatric  ill- 
ness; they  merely  diminish  symptoms.  “Brainless 
psychiatry,”  he  asserted,  is  as  bad  as  “mindless 
medicine.”  Rather  than  splitting  psychiatry’s 
functions  by  divorcing  the  biologic  from  the 
psyche,  he  spoke  for  a fusion  in  mind-body 
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relationships.  Psychiatry  can  provide  a bridge 
between  soma  and  psyche,  but  only  if  it  encom- 
passes both. 

Yager11  feels  that  human  behavior  is  too  com- 
plex to  be  treated  from  one  point  of  view  alone. 
A psychiatrist,  in  order  to  effect  the  best  possible 
solution  to  a clinical  situation,  must  know  be- 
havioral science,  biology,  and  many  types  of 
therapy.  Above  all,  the  psychiatrist  must  be  flexi- 
ble so  that  he  can  choose  from  a variety  of 
therapeutic  possibilities.  Lesse  warned  against  the 
worship  of  “rating  scales”:  over-objectification  at 
the  expense  of  teaching  psychotherapy.12  He  feels 
psychiatry  must  move  to  a new  level,  by  inter- 
relating the  psychobiological,  psychodynamic  and 
psychosocial  into  a total  psychiatry.  If  this  can 
be  done,  and  if  we  do  not  cast  off  psychotherapy 
in  our  zest  for  neurobiology,  the  marriage  can 
survive.  Psychiatry  must  expand,  not  contract. 
And  we  in  psychiatry  must  take  pains  to  explain 
to  our  medical  colleagues  that  psychotherapy,  in 
tandem  with  the  more  “medical”  aspects  of  psy- 
chiatry, has  much  that  is  unique  and  important  to 
offer.  An  eclectic  psychiatry,  properly  applied, 
can  be  beneficial  to  psychiatric  and  non-psychi- 
atric patients  alike. 


Is  divorce  imminent?  We  must  say  yes.  As 
Dogherty"  clearly  showed,  combining  a medical- 
objective  and  psychotherapeutic-subjective  view 
of  patients  is  a very  difficult  task.  The  pressures 
for  separation  are  immense.  But  the  benefits  to 
mankind,  if  the  marriage  can  be  saved,  are  great. 
If  psychiatry  broadens,  by  keeping  what  it  now 
has  and  expanding  into  newer  areas,  we  will  all 
be  the  better  for  it.  But  it  will  take  a lot  of  work 
to  keep  the  marriage  together.  I vote  we  try. 
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Mitral  Valve  Prolapse 
Complicated  by  Ruptured 
Chordae  Tendineae 
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Los  Angeles 

During  the  last  decade  the  syndrome  of  mitral 
valve  prolapse  has  generated  a great  deal  of  in- 
terest. Various  names  for  this  syndrome  include 
the  floppy  mitral  valve  syndrome,  the  systolic 
click  murmur  syndrome  and  the  billowing  mitral 
valve  syndrome. 

The  prevalence  of  this  problem,  particularly 
in  young  women,  may  exceed  10  percent.1  Al- 
though most  people  with  this  disorder  are  asymp- 
tomatic, many  have  a variety  of  symptoms  (chest 
pain,  fatigue,  dyspnea,  palpitations,  syncope). 
The  estimated  frequency  of  this  problem  makes 
it  important  that  each  medical  practitioner  have 
some  knowledge  about  techniques  of  diagnosis, 
potential  complications,  and  therapeutic  recom- 
mendations in  these  patients. 

Report  of  a Case 

A 22-year-old  woman  had  been  well  until  the 
age  of  20  when  she  noted  the  onset  of  palpita- 
tions and  sharp  left  precordial  pains  unrelated  to 
exertion.  Several  emergency  room  visits  without 
evidence  of  any  abnormal  findings  prompted  one 
physician  to  indicate  he  felt  that  the  problem  was 
“cardiac  psychoneurosis.” 

The  patient  sought  cardiology  consultation. 
Findings  on  physical  examination  at  that  time 
were  within  normal  limits  except  for  the  develop- 
ment of  a faint  midsystolic  click  and  late  systolic 
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murmur  (grade  11/ VI)  when  the  patient  was 
squatting  from  a standing  position.  On  standing 
from  the  squatting  position,  the  murmur  became 
inaudible  and  the  click  merged  with  the  first  heart 
sound.  Resting  12-lead  electrocardiogram,  tread- 
mill and  x-ray  studies  of  the  chest  showed  no 
abnormalities.  A 24-hour  holter  monitor  record- 
ing showed  only  sinus  tachycardia  at  times  when 
the  patient  felt  the  typical  palpitations.  An  M- 
mode  echocardiogram  (Figure  1)  showed  late 
systolic  posterior  bowing  of  the  mitral  valve 
typical  of  mitral  prolapse.  She  was  advised  to  use 
anti-infective  endocarditis  precautions  during 
dental  and  surgical  procedures,  and  was  reassured 
that  she  should  pursue  normal  activities.  No 
medication  was  given. 

In  the  next  several  months,  there  were  no 
changes  in  the  patient’s  symptoms  but  she  was 
more  tolerant  of  them.  Then,  while  doing  house- 
work, she  noted  the  sudden  onset  of  moderate 
shortness  of  breath  which  gradually  subsided  over 
the  rest  of  that  day.  The  following  day,  she  was 
again  examined,  and  at  that  time  the  systolic 
murmur  was  now  grade  III/ VI  in  intensity,  holo- 
systolic,  with  late  systolic  accentuation,  with  radi- 
ation to  the  left  upper  sternal  border  and  to  the 
axilla.  The  lungs  were  clear.  No  abnormal  jugular 
venous  distension  was  detected.  A repeat  echo- 
cardiogram gave  findings  consistent  with  a flail 
portion  of  the  mitral  valve,  as  might  occur  with 
ruptured  chordae  tendineae:  (1)  coarse  chaotic 
diastolic  flutter  of  the  apparent  posterior  mitral 
leaflet  (Figure  2),  (2)  systolic  flutter  of  the 
mitral  closure  line  and  (3)  systolic  mitral  pro- 
lapse into  the  left  atrium  (Figure  3)  beyond  that 
which  is  usually  seen  in  the  mitral  prolapse  syn- 
drome. Blood  cultures  were  negative.  No  therapy 
was  required  and  the  patient’s  condition  has  re- 
mained stable  during  subsequent  follow-up  exami- 
nations. 

Discussion 

The  mitral  leaflets,  chordae  tendineae  and  an- 
nulus may  all  be  affected  by  myxomatous  degen- 
eration which  results  in  systolic  prolapse  of  the 
redundant  leaflets  into  the  left  atrium.  In  most 
patients,  the  cause  of  these  changes  is  unknown, 
although  the  syndrome  has  been  seen  in  associ- 
ation with  Marfan  syndrome,  Ehlers-Danlos  syn- 
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AML  = anterior  mitral  leaflet  CW  = chest  wall 

ECG  = electrocardiogram  IVS  = interventricular  septum 

PML  = posterior  mitral  leaflet 

Figure  1. — Unretouched  baseline  M-mode  echocardi- 
ogram showing  the  mitral  valve  with  late  systolic  pro- 
lapse (arrow).  This  is  the  classic  pattern. 

drome,  atrial  septal  defect  and  ischemic  heart 
disease.2  It  is  observed  more  often  in  young 
women,  but  may  be  seen  in  children  or  in  the 
elderly. 

Most  people  with  this  syndrome  are  asympto- 
matic. However,  a small  percentage  report  a va- 
riety of  symptoms.  Chest  pain  usually  is  unlike 
angina  in  quality  or  location,  is  unrelated  to 
exertion  and  is  unrelieved  by  therapy  with  nitro- 
glycerin. However,  the  chest  pain  may  at  times 
be  indistinguishable  from  angina  pectoris.  Fatigue 
and  dyspnea  are  frequent.  Because  there  is  often 
normal  exercise  tolerance,  these  patients  are  often 
thought  to  have  psychoneurotic  symptoms.  Many 
patients  complain  of  palpitations.  Continuous  am- 
bulatory electrocardiography  has  shown  a variety 
of  arrhythmias  (atrial  and  ventricular  premature 
depolarizations  or  tachyarrhythmias),  but  often 
there  is  a poor  correlation  between  symptoms  and 
arrhythmias  detected. 


ECG  = electrocardiogram  CW  = chest  wall 

PCG  = phonocardiogram  LV  = left  ventricle 

RV  = right  ventricle 

Figure  2. — Echocardiogram  done  after  onset  of  acute 
shortness  of  breath.  The  arrows  indicate  the  chaotic 
anterior  diastolic  motion  of  the  posterior  mitral  leaflet. 
This  pattern  is  consistent  with  rupture  of  chordae 
tendineae. 

Physical  examination  usually  provides  the 
diagnosis.  General  appearance  is  often  normal, 
but  asthenic  habitus  and  thoracic  bony  abnor- 
malities (loss  of  thoracic  hypnosis,  pectus  exca- 
vatum,  scoliosis)  are  common.  Auscultatory  signs 
are  the  hallmark.  The  systolic  click  and  late  sys- 
tolic murmur  may  be  quite  variable  in  presence 
or  timing  but  may  be  detected  more  easily  by  bed- 
side use  of  physiologic  maneuvers.  The  typical 
click  is  early  or  midsystolic,  followed  by  a decre- 
scendo murmur  which  lasts  to  the  second  heart 
sound.  On  occasion  the  murmur  may  be  holo- 
systolic.  The  clicks  are  due  to  sudden  tensing  of 
chordae  tendineae  and  tethering  the  billowing 
mitral  valve,  much  as  might  be  heard  as  a sail 
snaps  to  the  end  of  its  rope  when  suddenly  filled 
with  wind.  The  mitral  regurgitation  murmur  oc- 
curs if  prolapse  is  sufficient  to  disrupt  normal 
leaflet  apposition. 

By  altering  ventricular  volume  and  shape, 
physiologic  postural  maneuvers  secondarily  affect 
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the  onset  and  degree  of  prolapse.3  Loudness  of 
the  murmur  is  affected  also  by  the  effects  of  these 
maneuvers  on  left  ventricular  systolic  pressure. 
If  no  murmur  is  heard  in  the  supine  position,  one 
can  often  be  provoked  by  sitting  or  standing, 
whereupon  the  systolic  click  is  heard  earlier,  at 
times  merging  with  the  first  sound.  Prompt  squat- 
ting moves  the  click  later  in  systole,  toward  the 
second  sound,  and  delays  the  onset  of  the  mur- 
mur, but  may  intensify  it  (refer  to  Figure  5, 
reference  2). 

Numerous  nonspecific  electrocardiographic  ab- 
normalities have  been  reported2  including  inverted 
T-waves,  ST  segment  depression,  prolonged  QT 
interval,  and  conduction  abnormalities.  Exercise 
stress  testing  often  elicits  arrhythmias,  and  may 
show  “false- positive”  ischemic  ST  segment 
changes. 

Echocardiography  has  become  an  important, 
safe,  noninvasive  tool  for  diagnosis.  Approxi- 
mately 20  percent  of  patients  with  clinical  find- 
ings of  mitral  prolapse  are  missed  by  the  tech- 


nique, however.  The  key  pattern  is  an  abrupt 
systolic  posterior  motion  of  one  or  both  of  the 
mitral  valve  leaflets  (Figure  1).  A second  pattern 
is  pansystolic  posterior  bowing  of  the  systolic 
closure  line.  In  addition,  the  effects  of  mitral 
regurgitation  on  the  heart  can  be  assessed  (left 
atrial  and  ventricular  size),  thereby  allowing  some 
estimate  of  its  severity  and  chronicity. 

The  four  major  complications  include  sudden 
death,  infective  endocarditis,  spontaneous  rupture 
of  chordae  tendineae  and  progressive  mitral  re- 
gurgitation. 2-’'5  Sudden  death  is  a rare  but  real 
concern  and  may  be  due  to  arrhythmias.  The 
risk  of  endocarditis  is  an  indication  for  antibiotic 
prophylaxis  during  dental  and  surgical  procedures 
using  the  recommendations  of  the  American  Heart 
Association.1'6  Endocarditis  may  occur  in  persons 
with  isolated  systolic  clicks  as  well  as  those  with 
late  systolic  murmurs.2 

Spontaneous  chordal  rupture,  as  in  our  patient, 
is  probably  due  to  the  excessive  tension  imparted 
to  weak  chordae  tendineae  (myxomatous  changes) 
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AML  = anterior  mitral  leaflet 
AV  = aortic  valve 


CW  = chest  wall 

ECG  = electrocardiogram 


I VS  = interventricular  septum 
LV  = left  ventricle 


PML  = posterior  mitral  leaflet 
RV  = right  ventricle 


Figure  3.— Standard  echocardiographic  sweep  from  aorta  to  left  ventricle.  The  arrowhead  indicates  the  systolic 
flutter  (SF)  of  the  mitral  valve  as  seen  in  the  left  atrial  (LA)  cavity  consistent  with  a tlail  portion  of  the  mitral 
valve.  The  phonocardiogram  (PCG)  shows  the  heart  sounds  (S  .S?)  and  the  systolic  murmur  with  late  systolic 
accentuation  (LSM). 
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by  the  billowing  mitral  leaflet.  This  can  also  be 
secondary  to  endocarditis.  The  patient  may  fit 
into  a wide  clinical  spectrum  ranging  from  no 
symptoms  to  acute  pulmonary  edema.  Either 
chordal  rupture,  endocarditis,  or  gradual  progres- 
sion of  the  underlying  myxomatous  process  may 
result  in  severe  mitral  regurgitation  in  a small 
number  of  patients,  and  consequently  require 
operative  intervention. 

The  case  discussed  here  includes  many  of  the 
features  reported  in  mitral  prolapse  syndrome: 
palpitations,  atypical  anginal  chest  pains,  fatigue, 
systolic  click  and  murmur  during  squatting,  and 
classic  echocardiographic  findings.  One  of  the 
complications,  namely,  spontaneous  rupture  of  a 
mitral  chorda  tendinea  with  mild  symptoms  that 
promptly  resolved  was  seen  in  the  patient. 

Key  points  to  remember  are  ( 1 ) the  utility  of 


the  physiologic  postural  maneuvers  in  ausculta- 
tion, (2)  the  usefulness  of  echocardiography  in 
diagnosis  and  (3)  recommendations  to  the  pa- 
tient are  needed  for  anti-infective  endocarditis 
prophylaxis.  Propranolol  (Inderal®)  at  present  is 
the  primary  drug  used  in  therapy  of  the  arrhyth- 
mias, and  can  be  of  use  in  the  management  of 
chest  pain. 

REFERENCES 

1.  Markiewicz  W,  Stoner  J,  London  E,  et  al:  Mitral  valve 
prolapse  in  one  hundred  presumably  healthy  young  females.  Cir- 
culation 53:464-473,  1976 

2.  Devereux  RB,  Perloff  JK,  Reichek  N,  et  al:  Mitral  valve 
prolapse.  Circulation  54:2-13,  1976 

3.  Mathey  DG,  DeCoodt  PR,  Allen  HN,  et  al:  The  determi- 
nants of  the  onset  of  mitral  valve  prolapse  in  the  systolic  click- 
late  systolic  murmur  syndrome.  Circulation  53:872-878,  1976 

4.  Allen  H,  Harris  A,  Leatham  A:  Significance  and  prognosis 
of  an  isolated  late  systolic  murmur:  A 9-  to  22-year  follow-up.  Br 
Heart  J 36:525-532,  1974 

5.  Mills  P,  Rose  J,  Hollingsworth  J,  et  al:  Long-term  prognosis 
of  mitral-valve  prolapse.  N Engl  J Med  297:13-18,  1977 

6.  AHA  Committee  Report:  Prevention  of  bacterial  endocardi- 
tis. Circulation  56: A139-A143,  1977 


Biology  and  Treatment  of  Micrometastases  in  Approach 

to  Breast  Cancer 

The  presence  of  distant  metastases  is  the  most  common  cause  of  death  in  patients 
with  breast  cancer.  Yet,  when  the  disease  presents  clinically,  it  appears  to  be 
localized  in  more  than  70  percent  of  the  patients.  The  use  of  a more  extended  or 
more  radical  surgical  procedure  or  the  addition  of  radiotherapy  has  not  improved 
the  survival  rate.  In  other  words,  treating  breast  cancer  as  a local  disease  has  not 
made  a major  impact.  Involvement  of  the  lymph  nodes  indicates  a very  poor 
prognosis.  Of  those  patients  in  whom  there  are  positive  lymph  nodes,  75  percent 
•will  be  dead  of  their  disease  within  ten  years;  if  more  than  three  nodes  are  involved, 
then  the  mortality  goes  up  to  90  percent. 

Chemotherapy  is  most  effective  against  tumors  that  are  small  in  volume  or  rapidly 
growing.  Resistance  to  chemotherapy  is  a function  of  a low  growth  rate  in  a high- 
cell number.  In  general,  chemotherapy  is  less  effective  against  visible  tumor  masses 
than  it  is  against  the  micrometastases  and,  in  certain  experimental  situations,  sur- 
gical operation  alone  may  not  be  effective;  chemotherapy  alone  is  not  effective, 
but  the  combination  may  be  much  better  in  the  treatment.  Most  of  chemotherapy 
up  until  recently  has  been  restricted  to  use  in  patients  with  high  volume,  low- 
growth  rate  disease.  And  reserving  chemotherapy  for  that  end-stage  patient  has 
not  increased  the  cure  rate. 

— PAUL  P.  CARBONE,  MD,  Madison,  Wisconsin 
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E.  Chevy  Chase  Drive,  Glendale,  CA  91206. 
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Analgesic  Hepatotoxicity 

RICHARD  R.  BABB,  MD 
Palo  Alto,  California 

Over  the  past  few  years  it  has  become  clear 
that  salicylates  (the  most  popular  being  aspirin) 
and  acetaminophen,  both  widely  used  over-the- 
counter  analgesics,  can  lead  to  hepatotoxicity.1-11 

Although  the  ingestion  of  aspirin  by  healthy 
volunteers  may  cause  a slight  increase  in  serum 
transaminases,5'12  this  is  very  uncommon  in  clini- 
cal practice.13  However,  when  aspirin  is  given  to 
patients  with  connective  tissue  disorders,  such  as 
juvenile  and  adult  rheumatoid  arthritis,1’6-8  dis- 
seminated lupus  erythematosus2’3,5  and  rheuma- 
tic fever,14’15  direct  hepatocellular  damage  may 
ensue.  In  general,  the  toxic  effect  occurs  when  the 
blood  salicylate  level  is  greater  than  25  mg  per 
dl, 1,3,15  although  this  correlation  is  not  an  exact 
one.7’8  In  most  of  the  reported  cases,  the  patients 
have  complained  of  mild  symptoms,  and  serum 
transaminases  have  risen  2 to  50  times  above 
normal.  When  the  salicylate  therapy  is  stopped, 
the  patients  have  quickly  improved,  and  results 
of  liver  function  tests  have  returned  to  normal. 
Drug  rechallenge  has  led  to  a return  of  clinical 
abnormalities.  On  liver  biopsy  specimens,  portal 
and  lobular  inflammation  is  seen. 

Unless  the  above  is  remembered,  patients  with 
disseminated  lupus  erythematosus  and  abnormal 
findings  on  liver  function  tests  may  receive  the 
mistaken  diagnosis  of  “lupoid”  or  chronic  active 
hepatitis  rather  than  aspirin-induced  hepatotox- 
icity.2 In  a retrospective  analysis  of  19  such  pa- 
tients, Seaman  and  Plotz  noted  14  to  be  receiving 
aspirin  therapy,  and  the  conditions  of  all  im- 
proved when  the  administration  of  the  drug  was 
stopped.5 

Acetaminophen  is  marketed  in  more  than  200 
formulations.16  When  taken  in  massive  doses  at 
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one  time  (at  least  10  grams),  liver  necrosis,  coma 
and  death  may  occur.17,18  Not  so  well  appreciated, 
however,  are  the  recent  reports  of  liver  damage 
associated  with  the  chronic  use  of  acetamino- 
phen. 'J,1°  One  patient  took  3 grams  a day  for  one 
year,  and  the  others  5 to  8 grams  a day  for  a few 
weeks.  Results  of  liver  function  tests,  especially 
of  the  transaminases,  were  abnormal,  and  biopsy 
findings  included  both  acute  and  chronic  inflam- 
mation. Withdrawal  of  the  drug  led  to  clinical 
improvement,  and  rechallenge  to  exacerbation 
of  the  laboratory  abnormalities.  These  patients 
may  have  been  particularly  susceptible  by  virtue 
of  preexisting  liver  disease,  alcoholism  and 
cachexia.  Two  patients  with  infectious  mon- 
onucleosis were  observed  to  have  severe  liver 
dysfunction  while  taking  acetaminophen  in  a dose 
of  3.6  grams  per  day.19 

Normally,  acetaminophen  is  conjugated  in  the 
liver  with  glucuronide  or  sulfate.  Another  minor 
pathway  (the  cytochrome  p-450-dependent, 
mixed  oxidase  enzyme  system)  converts  the  drug 
to  a metabolite  which  is  then  rendered  nontoxic 
by  conjugation  with  glutathionine.  Excessive 
amounts  of  acetaminophen  may  saturate  the  usual 
metabolic  pathways,  and  as  the  excess  drug  is 
processed  by  the  cytochrome  p-450  enzyme  sys- 
tem, glutathionine  is  depleted,  and  increased 
amounts  of  the  nonconjugated  and,  therefore, 
hepatotoxic,  metabolite  occur.16  Ingestion  of  in- 
ducers of  the  cytochrome  p-450  enzymes  such  as 
phenobarbital20  before  taking  acetaminophen  can 
also  lead  to  increased  amounts  of  the  toxic 
metabolite  and  thereby  potentiate  liver  damage.21 

Based  on  the  above,  one  may  conclude  the  fol- 
lowing: 

• Under  certain  conditions,  salicylates  and 
acetaminophen  are  hepatotoxic. 

• Patients  with  abnormal  liver  function  should 
be  questioned  closely  about  the  chronic  use  of 
over-the-counter  analgesics. 

• Patients  with  chronic  liver  disease  or  con- 
nective tissue  disorders  should  be  watched  care- 
fully for  the  development  of  hepatotoxicity  if 
given  salicylates  or  acetaminophen.  If  this  oc- 
curs, the  drug  should  be  stopped. 
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Serum  Thyroid  Hormones  in 
Patients  on  Replacement 
or  Suppressive  Doses  of 
L-Thyroxine 

SIDNEY  ROSENBLATT,  MD 
JEROME  M.  HERSHMAN,  MD 
Los  Angeles 

Changes  in  the  normal  circulating  levels  of 
thyroid  hormones  occur  in  patients  taking  replace- 
ment or  suppressive  doses  of  L-thyroxine  (T4). 
Most  of  the  circulating  pool  of  triiodothyronine 
(T3)  is  derived  from  peripheral  monodeiodination 
of  thyroxine.1'3  Adequate  treatment  with  L-thy- 
roxine  usually  produces  serum  T4  levels  similar 
to  or  slightly  higher  than  control  values,  T3  levels 
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ABBREVIATIONS  USED  IN  TEXT 

T3  = triiodothyronine 
T4  = L-thyroxine 

TSH  = thyroid-stimulating  hormone 


are  often  slightly  lower  than  controls,  and  the 
T4/T3  ratio  would  be  expected  to  be  higher  than 
control  values.  We  measured  serum  concentra- 
tions of  T4,  T3  and  thyroid-stimulating  hormone 
(tsh)  in  patients  with  a variety  of  thyroid  dis- 
orders to  assess  the  significance  of  changes  in 
circulating  thyroid  hormone  levels  in  patients  tak- 
ing L-thyroxine. 

Methods 

A retrospective  analysis  was  made  of  132  pa- 
tients receiving  adequate  suppressive  or  replace- 
ment doses  of  L-thyroxine.  A total  of  71  patients 
were  in  the  hypothyroid  group,  and  61  were  in 
the  euthyroid  group  being  treated  for  nodular  or 
diffuse  goiter.  Patients  with  autonomously  func- 
tioning nodular  goiters  were  not  included.  The 
dose  range  was  0.1  to  0.3  mg  of  L-thyroxine,  and 
adequate  treatment  was  assessed  by  normal  con- 
centrations of  serum  thyrotropin  (less  than  5 
fiU/per  ml)  in  all  patients  without  pituitary 
disease.  The  patients  with  pituitary  disease  all 
had  normal  levels  of  serum  T3  and  T4.  Serum 
T3,  T4  and  tsh  were  measured  by  radioimmuno- 
assays.4 All  patients  were  receiving  therapy  for  at 
least  three  months.  The  patients  were  otherwise 
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healthy  which  excluded  non-thyroidal  alterations 
in  serum  thyroid  hormones. 

A total  of  161  patients  without  thyroid  disease 
served  as  normal  controls.  The  age  patterns  in 
the  controls  and  treated  groups  were  similar.  Sta- 
tistical significance  was  determined  by  Student’s 
t-test. 

Results 

Table  1 shows  the  serum  T3,  T4,  T4/T3  ratio 
and  tsh  in  the  control  group  and  the  groups 
treated  with  various  doses  of  L-thyroxine.  Serum 
T4  concentrations  and  the  T4/T3  ratio  were  higher 
in  all  the  treatment  groups  irrespective  of  dose 
(p<0.05).  Serum  T3  concentrations  were  ele- 
vated significantly  only  in  the  euthyroid  treated 
patients.  Serum  tsh  was  undetectable  (less  than 
0.3  /xU/per  ml)  in  58  percent  of  all  patients 
treated  for  primary  hypothyroidism  and  72  per- 
cent of  all  patients  in  the  euthyroid  treated  group. 

When  patients  in  both  treatment  groups  were 
selected  because  their  serum  T4  was  in  the  lower 
half  of  the  normal  range  (5  to  8.5  p g per  dl), 
the  T4/T3  ratio  was  51.4  in  the  hypothyroid  and 
48.0  in  the  euthyroid  treated  groups.  These  values 
were  similar  to  the  ratio  in  untreated  controls. 
The  mean  T3  level  was  143  ±29  ng  per  dl  in  the 
hypothyroid  treated  groups  and  150  ±26  ng  per 
dl  in  the  euthyroid  treated  groups,  which  are 
similar  to  T3  concentrations  in  controls. 


Discussion 

The  data  show  that  T,  concentrations  and  the 
T4/T3  ratio  in  patients  receiving  replacement  or 
suppressive  doses  of  L-thyroxine  are  increased. 
T3  levels  are  normal  or  increased.  Higher  levels 
of  thyroid  hormones  were  observed  in  patients 
treated  for  goiter  suppression  because  the  thera- 
peutic goal  was  suppression  of  endogenous  tsh 
secretion. 

In  patients  taking  the  usually  prescribed  doses 
of  L-thyroxine,  the  T4/T3  ratio  may  be  altered 
for  two  reasons.  Firstly,  the  serum  T4  level  is 
elevated,  suggesting  that  these  doses  of  L-thy- 
roxine are  too  high.  The  mean  T4  level  in  the 
hypothyroid  group  was  2.6  / ig  per  dl  higher  than 
the  mean  control  value  of  7.6  pg  per  dl,  and  the 
mean  T4  value  in  the  euthyroid  group  was  3.7  pg 
per  dl  higher  than  the  controls.  To  further  eluci- 
date this  point,  we  selected  those  patients  receiv- 
ing therapy  who  had  T4  levels  between  5 and  8.5 
H g per  dl.  Their  T3  levels  and  T4/T3  ratios  were 
unchanged  from  those  of  controls.  Therefore,  the 
alterations  in  thyroid  hormone  relationships  is 
primarily  affected  by  the  serum  T4  level.  Second, 
the  circulating  levels  of  T3  in  patients  taking 
L-thyroxine  is  derived  primarily  from  peripheral 
monodeiodination.1"3  The  reduced  thyroidal  con- 
tribution of  T3,  secondary  to  suppression  or  loss 
of  thyroid  secretion,  probably  also  plays  a role. 


TABLE 

1 . — Serum 

Thyroid  Hormone 

Concentrations 

(Mean  ± 

S.D.) 

GROUP 

Ta  dose 
mg 

No. 

Ta 

lig/dl 

Ti 

ng/ dl 

Ta/T 3 

TSH 

tiU/ml 

Undetectable 
TSH  ( Percent ) 

Normal  

. 0 

161 

7.6 

153.7 

50.8 

1.8 

4.3 

±1.6 

± 32.7 

± 13.1 

± 1.6 

Hypothyroid  . . . . 

. 0.1-0.15 

34 

9.2* 

168.8 

59.4* 

1.3* 

441 

±2.4 

± 64.4 

±23.2 

± 1.6 

Hypothyroid  . . . . 

. 0.2 

27 

11. 3t 

173.6 

64.3* 

1.1* 

661 

± 4.6 

±44.0 

± 17.1 

±2.3 

Hypothyroid  . . . . 

. 0.25-0.30 

10 

10. 6t 

175.1 

59.3* 

0.31 

891 

± 3.4 

±22.2 

± 12.3 

±0.8 

Euthyroid  

. 0.1-0.15 

11 

10.0t 

173.7* 

59.7* 

0.51 

63 

± 3.2 

±64.8 

± 13.2 

±0.8 

Euthyroid  

. 0.20 

34 

ll.lt 

181.5* 

63.2* 

0.41 

71 

± 3.3 

±45.5 

± 15.0 

±0.7 

Euthyroid  

. 0.25-0.30 

16 

1 2.7t 

186.3* 

70.1* 

0.11 

81 

± 3.0 

±49.0 

± 14.5 

±0.2 

All  hypothyroid  . 

71 

10.21 

171.5 

61.2* 

1.1* 

58 

± 3.5 

± 52.4 

± 19.7 

±2.1 

All  euthyroid  . . 

61 

11.31 

181.4* 

64.4* 

0.31 

72 

± 3.3 

±49.5 

± 14.8 

± 0.6 

T3  = triiodothyronine  T4  = L-thyroxine  TSH  = thyroid-stimulating  hormone 


*P<0.05  compared  with  normal  untreated  subjects 
tP  <0.005 

JPatients  with  primary  hypothyroidism  only 
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By  using  a sensitive  radioimmunoassay  for  tsh, 
we  showed  that  most  patients  taking  L-thyroxine 
had  undetectable  levels.  Nearly  all  normal  and 
untreated  euthyroid  goitrous  patients  have  de- 
tectable circulating  levels  of  tsh  with  this  assay. 
We  agree  with  Stock  and  co-workerss  that  the 
current  textbook  recommendations  for  replace- 
ment therapy  with  L-thyroxine  are  too  high.  We 
recommend  0.1  to  0.2  mg  of  L-thyroxine  for 
replacement  therapy.  Suppression  therapy  with 
this  dose  range  will  effectively  reduce  tsh  to 
undetectable  levels  in  most  patients;  however,  the 
dose  must  be  individually  tailored  for  each 
patient. 

Summary 

Serum  thyroid  hormones  were  measured  in  pa- 
tients taking  L-thyroxine  for  replacement  or  sup- 
pressive therapy.  Their  serum  T4  levels  and  T4/T3 
ratios  were  greater  than  controls  and  their  serum 


T3  levels  were  normal  or  slightly  increased.  This 
finding  was  more  evident  in  the  euthyroid  goitrous 
group  because  higher  doses  of  thyroxine  were 
used  to  suppress  tsh  secretion.  Serum  tsh  levels 
were  suppressed  to  undetectable  levels  in  most 
patients.  Replacement  therapy  for  hypothyroidism 
can  be  achieved  with  0.1  to  0.2  mg  of  L-thyroxine 
which  will  suppress  serum  tsh  to  undetectable 
levels  in  most  patients. 
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Herpes  Zoster  Keratouveitis 

You  should  all  remember  that  those  who  have  herpes  zoster  keratouveitis  in 
the  older  age  group  may  very  well  have  an  underlying  malignancy,  and  that 
should  be  looked  for. 

—PETER  R.  LAIBSON,  MD,  Philadelphia 

Extracted  from  Audio-Digest  Ophthalmology,  Vol.  15,  No.  16, 
in  the  Audio-Digest  Foundation's  subscription  series  of  tape- 
recorded  programs.  For  subscription  information:  1577  East 

Chevy  Chase  Drive,  Glendale,  CA  91206. 
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in  memoriam 

Alexander,  Harry  H.,  jr.,  Los  Angeles.  Died  May 
15,  1978  in  Los  Angeles  of  carcinoma  of  the  pancreas 
and  colon,  aged  73.  Graduate  of  Indiana  University 
School  of  Medicine,  Bloomington-Indianapolis,  1929. 
Licensed  in  California  in  1931.  Dr.  Alexander  was  a 
retired  member  of  the  Los  Angeles  County  Medical 
Association. 

Allen,  Howard  H.,  Los  Angeles.  Died  January  29, 
1978  in  Inglewood  of  cardiac  arrest,  aged  75.  Graduate 
of  Howard  University  College  of  Medicine,  Washington, 
DC,  1928.  Licensed  in  California  in  1929.  Dr.  Allen  was 
a member  of  the  Los  Angeles  County  Medical  Associa- 
tion. 

Bates,  Charles  E.  H„  San  Francisco.  Died  June  17, 
1978  in  San  Francisco,  aged  83.  Graduate  of  Cornell 
University  Medical  College,  New  York,  1924.  Licensed 
in  California  in  1926.  Dr.  Bates  was  a retired  member 
of  the  San  Francisco  Medical  Society. 

J* 

Burns,  Melton  B„  Pasadena.  Died  June  8,  1978,  aged 
77.  Graduate  of  the  University  of  Illinois  College  of 
Medicine,  Chicago,  1927.  Licensed  in  California  in  1935. 
Dr.  Burns  was  a member  of  the  Los  Angeles  County 
Medical  Association 

Jt 

Clegg,  Courtney  G.,  San  Francisco.  Died  May  13, 
1978,  aged  76.  Graduate  of  the  University  of  California 
Medical  School,  Berkeley-San  Francisco,  1928.  Licensed 
in  California  in  1928.  Dr.  Clegg  was  an  associate  mem- 
ber of  the  San  Francisco  Medical  Society. 

Dubrow,  James  L.,  Los  Angeles.  Died  January  22, 
1978,  aged  83.  Graduate  of  Georgetown  University 
School  of  Medicine,  Washington,  DC,  1922.  Licensed  in 
California  in  1943.  Dr.  Dubrow  was  a member  of  the 
Los  Angeles  County  Medical  Association. 

Evans,  William  D.,  Loma  Linda.  Died  February  19, 
1978  in  Loma  Linda  of  diabetes  mellitus,  aged  67. 
Graduate  of  the  College  of  Medical  Evangelists,  Loma 
Linda-Los  Angeles,  1939.  Licensed  in  California  in  1939. 
Dr.  Evans  was  a retired  member  of  the  Los  Angeles 
County  Medical  Association. 

*5* 

Falconer,  Fay  Harvey,  Glendale.  Died  February  19, 
1978  of  heart  disease,  aged  84.  Graduate  of  the  College 
of  Medical  Evangelists,  Loma  Linda-Los  Angeles,  1924. 
Licensed  in  California  in  1924.  Dr.  Falconer  was  a 
member  of  the  Los  Angeles  County  Medical  Association. 

<5* 

Fox,  Norman  C.,  San  Bruno.  Died  May  8,  1978,  aged 
66.  Graduate  of  Stanford  University  School  of  Medicine, 
Palo  Alto-San  Francisco,  1936.  Licensed  in  California  in 
1936.  Dr.  Fox  was  a retired  member  of  the  San  Mateo 
County  Medical  Society. 


Fuller,  Leland  J.,  Sacramento.  Died  April  10,  1978 
in  Sacramento  of  liver  disease,  aged  54.  Graduate  of 
the  College  of  Medical  Evangelists,  Loma  Linda-Los 
Angeles,  1949.  Licensed  in  California  in  1949.  Dr.  Fuller 
was  a member  of  the  Los  Angeles  County  Medical  Asso- 
ciation. 

& 

Godshall,  Leon  D.,  Los  Angeles.  Died  April  12,  1978 
in  Los  Angeles  of  metastatic  carcinoma,  aged  83.  Gradu- 
ate of  the  College  of  Physicians  and  Surgeons,  Medical 
Department,  University  of  Southern  California,  Lx>s 
Angeles,  1919.  Licensed  in  California  in  1919.  Dr.  God- 
shall was  a member  of  the  Los  Angeles  County  Medical 
Association. 

,< 

Gold,  Rubin  L.  San  Francisco.  Died  June  3,  1978  in 
San  Francisco,  aged  70.  Graduate  of  the  University  of 
California  Medical  School,  Berkeley-San  Francisco,  1936. 
Licensed  in  California  in  1936.  Dr.  Gold  was  a member 
of  the  San  Francisco  Medical  Society. 

Hartman,  Sherman  W.,  Encino.  Died  April  17,  1978 
in  Encino  of  multiple  myeloma,  aged  55.  Graduate  of 
Harvard  Medical  School,  Boston,  1949.  Licensed  in  Cali- 
fornia in  1952.  Dr.  Hartman  was  a member  of  the  Los 
Angeles  County  Medical  Association. 

J* 

Johnson,  Byrum  E.,  Wilmington.  Died  June  9,  1978 
in  San  Pedro  of  massive  hemorrhage,  aged  71.  Graduate 
of  Rush  Medical  College,  Chicago,  1939.  Licensed  in 
California  in  1946.  Dr.  Johnson  was  a member  of  the 
Los  Angeles  County  Medical  Association. 

Morrison,  Alan  F.,  Stockton.  Died  April  21,  1978, 
aged  65.  Graduate  of  McGill  University  Faculty  of  Medi- 
cine, Montreal,  1939.  Licensed  in  California  in  1941.  Dr. 
Morrison  was  a member  of  the  Stanislaus  Medical  So- 
ciety. 

Nelson,  H.  Bristol,  San  Francisco.  Died  May  30, 
1978  in  San  Francisco,  aged  77.  Graduate  of  Harvard 
Medical  School,  Boston,  1927.  Licensed  in  California  in 
1952.  Dr.  Nelson  was  a member  of  the  San  Francisco 
Medical  Society. 

Neumayr,  George  H.,  San  Francisco.  Died  April  11, 
1978,  aged  89.  Graduate  of  Rush  Medical  College, 
Chicago,  1928.  Licensed  in  California  in  1941.  Dr. 
Neumayr  was  a member  of  the  San  Francisco  Medical 
Society. 

d* 

Noall,  Elmer  T.,  Santa  Rosa.  Died  May  23,  1978  in 
Santa  Rosa,  aged  84.  Graduate  of  Rush  Medical  College, 
Chicago,  1930.  Licensed  in  California  in  1930.  Dr.  Noall 
was  a retired  member  of  the  Sonoma  County  Medical 
Association. 

J* 

Wu,  Jackson  S„  La  Jolla.  Died  May  8,  1978,  aged  55. 
Graduate  of  West  China  Union  University  School  of 
Medicine,  Chengtu,  Szechwan,  1949.  Licensed  in  Cali- 
fornia in  1956.  Dr.  Wu  was  a member  of  the  San  Diego 
County  Medical  Society. 
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E coli: 

first  among 
the  causes  of 
acute  cystitis 


Escherichia  coli 


Uncomplicated 
urinary  tract 
infections,  such 
as  acute  cystitis, 
are  most  fre- 
quently caused  by 
serotypes  of  E.  coli 
that  are  sensitive 
to  the  sulfonamides.1 


References:  1.  Johnson  JE;  Uri- 
nary tract  infections,  chap.  24,  in 
Clinical  Concepts  of  Infectious 
Diseases,  edited  by  Cluff  LE  and 
Johnson  JE.  Baltimore,  The  Williams 
& Wilkins  Co.,  1972,  p.  273. 

2.  Data  on  file,  Hoffmann-La  Roche 
Inc.,  Nutley,  New  Jersey  07110. 


Proteus  mirabilis 


Klebsiella-  Herobacter 


Gantanol  [sulfamethoxazole] 

effective  first-line 
therapy  for  these 
important  reasons 


Efficacy  You  can  initiate  Gantanol  therapy  before 
urine-culture  results  are  available  from  the  laboratory,  since 
Gantanol  has  demonstrated  efficacy  against  the  organisms 
that  cause  most  urinary  tract  infections,  including  E.  coli.  In  a 
clinical  trial  of  406  patients  with  acute,  nonobstructed  cystitis 
due  to  susceptible  bacteria,  81%  achieved  totally  clear  (zero 
colony  count/ml)  urine  cultures,  while  88%  achieved  negative 

(<10, 000/ml)  cultures.2 


Convenience  The  fewer  the  daily  doses,  the  more 
likely  the  patient  is  to  comply  with  the  prescribed 
regimen.  Gantanol  DS  adds  the  extra  convenience  of  a 
single  tablet  to  the  b.i.d.  convenience  of  Gantanol. 

Economy  Gantanol  DS  (Double  Strength)  tablets 
make  Gantanol  therapy  even  more  economical  for  your 

patients. 

Please  note  that  Gantanol  is  contraindicated  during 
pregnancy,  the  nursing  period,  and  in  infants  under  2 
months.  During  therapy,  caution  patients  to  maintain 
adequate  fluid  intake;  perform  frequent  CBC’s  and 
urinalyses  with  careful  microscopic  examination. 


sulfamethoxazole/Roche 


4 tablets  initially,  then  2 tablets  bid. 


Tablets 


Now  with  even  greater  convenience  and  economy 

Double 
Strength 


2 tablets  initially,  then  only  1 tablet  bid. 


Please  see  next  page  for  a summary  of  product  information. 


BOOKS  RECEIVED 

Books  received  by  The  Western  Journal  of  Mf.dicine  are 
acknowledged  in  this  column.  Selections  will  be  made  for  more 
extensive  review  in  the  interest  of  readers  as  space  permits. 


Only  1 tablet  bid. 

GantanolDS 

sulfamethoxazole/Roche 

Before  prescribing,  please  consult  complete  product  informa- 
tion, a summary  of  which  follows: 

Indications:  Acute,  recurrent  or  chronic  urinary  tract  infections 
(primarily  pyelonephritis,  pyelitis  and  cystitis)  due  to  susceptible 
organisms  (usually  E.  coii.  Klebsiella-Aerobacter,  staphylococ- 
cus, Proteus  mirabilis  and,  less  frequently,  Proteus  vulgaris ),  in 
the  absence  of  obstructive  uropathy  or  foreign  bodies.  Note: 
Carefully  coordinate  in  vitro  sulfonamide  sensitivity  tests  with 
bacteriologic  and  clinical  response;  add  aminobenzoic  acid  to 
follow-up  culture  media.  The  increasing  frequency  of  resistant 
organisms  limits  the  usefulness  of  antibacterials  including  sul- 
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tions (particularly  important  in  patients  vomiting  exces- 
sively or  receiving  parenteral  fluids)  Periodic  BUN  and 
serum  creatinine  determinations  should  be  made, 
especially  in  the  elderly,  diabetics  or  those  with  sus- 
pected or  confirmed  renal  insufficiency.  Watch  for  signs 
of  impending  coma  in  severe  liver  disease  If  spiro- 
nolactone is  used  concomitantly,  determine  serum  K + 
frequently;  both  can  cause  K+  retention  and  elevated 
serum  K+  Two  deaths  have  been  reported  with  such 
concomitant  therapy  (in  one,  recommended  dosage  was 
exceeded,  in  the  other  serum  electrolytes  were  not 
properly  monitored)  Observe  regularly  for  possible 
blood  dyscrasias,  liver  damage,  other  idiosyncratic 
reactions  Blood  dyscrasias  have  been  reported  in 
patients  receiving  triamterene,  and  leukopenia,  throm- 
bocytopenia, agranulocytosis,  and  aplastic  anemia  have 
been  reported  with  thiazides  Triamterene  is  a weak  folic 
acid  antagonist  Do  periodic  blood  studies  in  cirrhotics 
with  splenomegaly  Antihypertensive  effect  may  be 
enhanced  in  post-sympathectomy  patients.  Use  cau- 
tiously in  surgical  patients.  The  following  may  occur 
transient  elevated  BUN  or  creatinine  or  both,  hyper- 
glycemia and  glycosuria  (diabetic  insulin  requirements 
may  be  altered),  hyperuricemia  and  gout,  digitalis 
intoxication  (in  hypokalemia),  decreasing  alkali  reserve 
with  possible  metabolic  acidosis  Dyazide  interferes 
with  fluorescent  measurement  of  quinidine 
Adverse  Reactions:  Muscle  cramps,  weakness,  dizzi- 
ness, headache,  dry  mouth,  anaphylaxis,  rash,  urticaria, 
photosensitivity,  purpura,  other  dermatological  condi- 
tions, nausea  and  vomiting,  diarrhea,  constipation,  other 
gastrointestinal  disturbances.  Necrotizing  vasculitis, 
paresthesias,  icterus,  pancreatitis,  xanthopsia  and,  rarely, 
allergic  pneumonitis  have  occurred  with  thiazides  alone 
Supplied:  Bottles  of  100  and  1000  capsules;  Single  Unit 
Packages  of  100  (intended  for  institutional  use  only). 
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Answer  calls  from 
worried  mothers  with 
The  Recommendables 


• TRIAMINIC®  SYRUP:  The  Orange  Medicine”  for 
stuffed  and  runny  noses.  Nonalcoholic. 

• TRIAMINIC®  EXPECTORANT:  For  unproductive 
coughs  and  stuffed,  runny  noses. 

• TRIAMINICOL®  COUGH  SYRUP:  For  coughs 
requiring  an  antitussive  and  for  relief  of  stuffed, 
runny  noses.  Nonnarcotic;  nonalcoholic. 

• DORCOL®  PEDIATRIC  COUGH  SYRUP: 

Full-teaspoon  pediatric  dosage  for  cough  and  nasal 
congestion,  without  narcotics  or  antihistamines. 


The  Recommendables™  line  does  not  contain  FD&C 
yellow  #5  (tartrazine  dye). 

No  Rx  needed—  economical  for  mother;  timesaving  for  you. 
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A New  Vision 
of  Catapres' 

(clonidine  HCI) 


The  first  20  days 


• Catapres  lowers  blood  pressure  promptly. 

• No  contraindications. 


Some  patients  may  have  dry  mouth,  drowsiness, 
and  sedation.  Tell  them  that  these  tend  to  diminish 
with  continued  use. 


• Giving  the  larger  part  of  the  divided  dose  at 
bedtime  can  help  alleviate  drowsiness  and  seda 


The  next  20  years 


Lowered  blood  pressure. 


• Little  impotence,  depression  or  postural  hypotension. 

?*•**§£ 

• No  fatal  hepatotoxicity  in  over  a decade 
worldwide  use. 


Broad  therapeutic  dosage  range  to  kety  step  with 
changing  dosage  needs  over  the  yeaiJr  ™ 


^Tolerance  may  develop  in  some  patients,  Jjr-J 
necessitating  a reevaluation  of  therapy. 

For  full  details  on  adverse  reactions,  warnings,  and 
precautions,  see  brief  summary  of  the  prescribing 
information  on  last  page  of  this  advertisement. 
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Catapres  (clonidine  HCI) 

For  Step  2 in 
Hypertension 


1 -f 

J7i 

HYPERTENSION 

A New  Vision 
of  Catapres 

(clonidine  HCI) 

Tablets  of  0.1  and  0.2  mg 


What  you  do  the  first  20  days 
Can  help  him  the  next  20  years 


Catapres^1 

(clonidine  hydrochloride) 

Tablets  of  0.1  mg  and  0.2  mg 

Indication:  The  drug  is  indicated  in  the  treatment  of 
hypertension.  As  an  antihypertensive  drug,  Catapres 
(clonidine  hydrochloride)  is  mild  to  moderate  in  potency. 
It  may  be  employed  in  a general  treatment  program 
with  a diuretic  and/or  other  antihypertensive  agents 
as  needed  for  proper  patient  response. 

Warnings:  Tolerance  may  develop  in  some  patients 
necessitating  a reevaluation  of  therapy 
Usage  in  Pregnancy:  In  view  of  embryotoxic  findings  in 
animals,  and  since  information  on  possible  adverse 
effects  in  pregnant  women  is  limited  to  uncontrolled 
clinical  data,  the  drug  is  not  recommended  in  women  j 
who  are  or  may  become  pregnant  unless  the  potential  I 
benefits  outweigh  the  potential  risk  to  mother  and  fetus. 
Usage  in  Children:  No  clinical  experience  is  available  ^ 
with  the  use  of  Catapres  (clonidine  hydrochloride)  in  I 
children. 


Precautions:  When  discontinuing  Catapres  (clonidine 
hydrochloride),  reduce  the  dose  gradually  over  2 to 
4 days  to  avoid  a possible  rapid  rise  in  blood  pressure  f 
and  associated  subjective  symptoms  such  as  nervous-  I 
ness,  agitation,  and  headache.  Patients  should  be 
instructed  not  to  discontinue  therapy  without  consulting 
their  physician.  Rare  instances  of  hypertensive  encepha- 
lopathy and  death  have  been  recorded  after  cessation  1 
of  clonidine  hydrochloride  therapy.  A causal  relation-  I 
ship  has  not  been  established  in  these  cases.  It  has  j 
been  demonstrated  that  an  excessive  rise  in  blood  pres- 
sure, should  it  occur,  can  be  reversed  by  resumption  I 
of  clonidine  hydrochloride  therapy  or  by  intrave- 
nous phentolamine.  Patients  who  engage  in  poten- 
tially hazardous  activities,  such  as  operating  machinery 
or  driving,  should  be  advised  of  the  sedative  effect. 

This  drug  may  enhance  the  CNS-depressive  effects  of  j 
alcohol,  barbiturates  and  other  sedatives.  Like  any  other 
agent  lowering  blood  pressure,  clonidine  hydrochloride 
should  be  used  with  caution  in  patients  with  severe 
coronary  insufficiency,  recent  myocardial  infarction,  | 
cerebrovascular  disease  or  chronic  renal  failure. 

As  an  integral  part  of  their  overall  long-term  care.  J 
patients  treated  with  Catapres  (clonidine  hydrochloride) 
should  receive  periodic  eye  examinations.  While, 
except  for  some  dryness  of  the  eyes,  no  drug-related  , 
abnormal  ophthalmologic  findings  have  been  recorded 
with  Catapres  (clonidine  hydrochloride),  in  several 
studies  the  drug  produced  a dose-dependent  increase 
in  the  incidence  and  severity  of  spontaneously  occur- 1 
ring  retinal  degeneration  in  albino  rats  treated  for 
6 months  or  longer. 


Adverse  Reactions:  The  most  common  reactions  are  . 
dry  mouth,  drowsiness  and  sedation.  Constipation, 
dizziness,  headache,  and  fatigue  have  been  reported. 
Generally  these  effects  tend  to  diminish  with  continued 
therapy.  The  following  reactions  have  been  associated 
with  the  drug,  some  of  them  rarely.  (In  some  instances 
an  exact  causal  relationship  has  not  been  established.) 
These  include:  Anorexia,  malaise,  nausea,  vomiting,  I 
parotid  pain,  mild  transient  abnormalities  in  liver  func- 
tion tests;  one  report  of  possible  drug-induced  hepa- 
titis without  icterus  and  hyperbilirubinemia  in  a patient 
receiving  clonidine  hydrochloride,  chlorthalidone,  and 
papaverine  hydrochloride.  Weight  gain,  transient  eleva- 
tion of  blood  glucose,  or  serum  creatine  phosphokinase 
congestive  heart  failure,  Raynaud's  phenomenon;  vivid 
dreams  or  nightmares,  insomnia,  other  behavioral 
changes,  nervousness,  restlessness,  anxiety  and  menta 
depression.  Also  rash,  angioneurotic  edema,  hives,  I 
urticaria,  thinning  of  the  hair,  pruritus  not  associated 
with  a rash,  impotence,  urinary  retention,  increased 
sensitivity  to  alcohol,  dryness,  itching  or  burning  of  the 
eyes,  dryness  of  the  nasal  mucosa,  pallor,  gyneco-  , 
mastia,  weakly  positive  Coombs'  test,  asymptomatic  j 
electrocardiographic  abnormalities  manifested  as 
Wenckebach  period  or  ventricular  trigeminy. 
Overdosage:  Profound  hypotension,  weakness,  somno1 
lence.  diminished  or  absent  reflexes  and  vomiting  fol- 
lowed the  accidental  ingestion  of  Catapres  (clonidine 
hydrochloride)  by  several  children  from  19  months  to 
5 years  of  age.  Gastric  lavage  and  administration  of  an 
analeptic  and  vasopressor  led  to  complete  recovery  f 
within  24  hours.  Tolazoline  in  intravenous  doses  of  I 
10  mg  at  30-minute  intervals  usually  abolishes  all  ef-  J 
fects  of  Catapres  (clonidine  hydrochloride)  overdosagt 
How  Supplied:  Catapres,  brand  of  clonidine  hydro-  j 
chloride,  is  available  as  0.1  mg  (tan)  and  0.2  mg  , 
(orange)  oval,  single-scored  tablets  in  bottles  of  100 

and  1000.  ...  „ 

For  complete  details,  please  see  full  prescribing  i 

information. 

Under  license  from  Boehringer  Ingelheim  GmbH 

Boehrmger  Ingelheim  Ltd 
Ridgefield,  CT  06877 
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The  alternative  in  non-systemic  contraception 


New  Semicid  (nonoxynol-9) 
Vaginal  Contraceptive  Suppository 
solves  many  problems  of  modern 
birth  control  alternatives:  the  pill  can 
have  systemic  side  effects,  the  IUD 
may  cause  discomfort  and  side 
effects,  the  diaphragm  is  often 
inconvenient.  The  fuss  and  mess  of 
foams,  creams  and  jellies,  plus  the 
minor  irritations  sometimes  caused 
by  the  other  vaginal  suppository 
often  discourage  compliance. 

Now  there’s  a sensible 
alternative:  Semicid.  It’s  a medically 
tested,  non-hormonal  vaginal 
suppository  that  is  both  safe  and 
effective.  In  fact,  Semicid  contains 
the  maximum  recommended  100 
mg.  level  of  nonoxynol-9,  the  long- 

I recognized  standard  of  spermicidal 
efficacy. 

■U.S.  Clinical  Study  Proves 
i Semicid  Safe  and  Effective. 

In  a recent  U.S.  clinical  study* 
326  women  were  monitored  for  a 
j total  of  4890  women-months.  This 
study  was  conducted  by  a 
gynecologist  and  was  carefully 
i reviewed  by  independent 
gynecological  groups  at  two  major 
universities.  In  comparing  the 
findings  of  these  groups  with 
published  reports  of  other 
contraceptive  methods,  Semicid  is 
shown  to  be  effective  in  the 
prevention  of  pregnancy. 

Patient  acceptance  was  also 
yery  high.  In  fact,  85%  of  those 
clinically  evaluated  were  so  satisfied, 
:hey  planned  to  continue  to  use 


Semicid  after  the  study  was 
completed.  The  clinicians  evaluating 
the  data  have  suggested  that  the 
minimized  irritation  and  exceptional 
convenience  of  the  new  delivery 
system  helped  enhance  compliance 
and,  therefore,  efficacy. 

Simple  and  Gentle  Enough 
To  Assure  Compliance. 

Semicid  delivers  this  potent 
spermicide  in  a convenient,  gadget- 
free,  one-inch  vaginal  suppository 
that  maximizes  compliance.  Your 
patient  can  use  it  simply, 
unobtrusively,  and  only  when  it  is 
needed.  Once  it  is  digitally  inserted, 
Semicid  forms  an  effective 
spermicidal  barrier  within  15 
minutes.  Women  using  the  product 
found  Semicid  non-irritating. 

Semicid  is  non-staining  and  has  no 
unpleasant  taste  or  odor. 

When  you  consider  all  that  — 
the  safety,  efficacy,  and  convenience 
of  this  new  contraceptive  — you  can 
see  why  your  patients  will  continue  to 
use  Semicid  once  they  have  tried  it. 
Use  only  as  directed. 

Semicid  Vaginal  Contraceptive  Suppositories 

For  □ Additional  information 
□ Product  Samples  □ Both 
Fill  in  Below  and  Mail  to: 

Whitehall  Laboratories, 

685  Third  Ave.,  New  York,  N.Y  10017. 
Att:  Medical  Director 

Name_ 

Address. 

City State Zip 

*Data  on  file.  Whitehall  Laboratories 
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PREVENTION  OF  NEURAL  TUBE  DEFECTS:  The  Role  of  Alpha-Feto- 
protein— UCLA  Forum  in  Medical  Sciences — Number  20 — Edited  by  Bar- 
bara F.  Crandall,  Division  of  Medical  Genetics,  Departments  of  Pediatrics 
and  Psychiatry,  University  of  California,  Los  Angeles,  Center  for  the 
Health  Sciences;  and  Mary  A.  B.  Brazier,  Brain  Research  Institute,  Uni- 
versity of  California,  Los  Angeles.  Academic  Press,  Inc.,  Publishers,  111 
Fifth  Avenue,  New  York  City  (10003),  1978,  264  pages,  $16.50. 

PROPRANOLOL  AND  SCHIZOPHRENIA— KROC  FOUNDATION  SERIES— 
Volume  10:  Proceedings  of  a Conference  Sponsored  by  the  Kroc  Founda- 
tion, December  1976,  Santa  Ynez  Valley,  California — Editors:  Eugene 
Roberts,  PhD,  Director,  Division  of  Neurosciences,  City  of  Hope  National 
Medical  Center,  Duarte,  California;  and  Peter  Amacher,  PhD,  Director, 
Conference  Program,  The  Kroc  Foundation,  Santa  Ynez,  California.  Alan  R. 
Liss,  Inc.,  150  Fifth  Ave.,  New  York  City  (10011),  1978,  162  pages,  $15.00 
(available  in  Europe  and  the  Middle  East  exclusively  from  European  Book 
Service,  Hogeweyselaan  119,  WEESP,  The  Netherlands,  price:  45.00  Dutch 
Guilders). 

cQUE  PASO? — An  English-Spanish  Guide  for  Medical  Personnel — Third 
Edition,  revised  and  expanded— Martin  P.  Kantrowitz,  MD,  Assistant  Pro- 
fessor, Department  of  Family,  Community,  and  Emergency  Medicine, 
University  of  New  Mexico  School  of  Medicine;  Director,  National  Health 
Service  Corps  Cinical  Support  Program  for  rural  New  Mexico  and  south- 
ern Colorado;  Antonio  Mondragon,  Coordinator  of  Chicano  Student  Serv- 
ices, University  of  New  Mexico;  and  William  Lord  Coleman,  junior  at  the 
University  of  New  Mexico  School  of  Medicine.  The  University  of  New 
Mexico  Press,  Journalism  220,  Albuquerque,  NM  (87131),  1978.  69  pages, 
$2.95  (paperback). 

REVIEW  OF  MEDICAL  MICROBIOLOGY— 13th  Edition— Ernest  Jawetz, 
PhD,  MD,  Professor  of  Microbiology  and  Medicine,  Lecturer  in  Pediatrics, 
University  of  California,  San  Francisco,  School  of  Medicine;  Joseph  L. 
Melnick,  PhD,  Distinguished  Service  Professor  of  Virology  and  Epidemi- 
ology, Baylor  College  of  Medicine,  Houston;  and  Edward  A.  Adelberg, 
PhD,  Professor  of  Human  Genetics,  Yale  University  School  of  Medicine, 
New  Haven.  Lange  Medical  Publications,  Drawer  L,  Los  Altos,  CA  (94022), 
1978.  550  pages,  $12.00. 

SIDE  EFFECTS — Mel  and  Karen  Silverstein.  Doubleday  & Company, 
Inc.,  245  Park  Ave.,  New  York  City  (10017),  1978.  264  pages,  $7.95. 

SLEEP  APNEA  SYNDROMES — Kroc  Foundation  Series  Volume  11 — 

Editors:  Christian  Guilleminault,  MD,  Maitre  de  Recherche,  Institut  National 
de  la  Sante  et  Recherche  Mddicale,  and  Sleep  Disorders  Clinic  and  Re- 
search Center,  Stanford  University  School  of  Medicine,  Stanford,  CA;  and 
William  C.  Dement,  MD,  PhD,  Professor  of  Psychiatry,  Sleep  Disorders 
Clinic  and  Research  Center,  Stanford  University  School  of  Medicine.  Alan 
R.  Liss,  Inc.,  150  Fifth  Ave.,  New  York  City  (10011),  1978.  390  pages,  $34.00 
(available  in  Europe,  the  UK  and  the  Middle  East  exclusively  from  European 
Book  Service,  Hogeweyselaan  119,  WEESP,  The  Netherlands,  price:  102.00 
Dutch  Guilders). 

A SURVEY  OF  HUMAN  DISEASES— David  T.  Purtilo,  MD,  Department  of 
Pathology,  School  of  Medicine,  University  of  Massachuestts.  Addison- 
Wesley  Publishing  Company,  Medical/Nursing  Division,  2725  Sand  Hill 
Road,  Menlo  Park,  CA  (94025),  1978.  453  pages,  $15.95. 

SYSTEMIC  PATHOLOGY— Second  Edition— Volume  3:  ALIMENTARY  SYS- 
TEM— -Edited  by  W.  St  C.  Symmers,  MD  (Belfast),  PhD  (Birmingham),  FRCP 
(London  and  Ireland),  MRCP  (Edinburgh),  FRCPA,  Professor  of  Histopa- 
thology  in  the  University  of  London  at  Charing  Cross  Hospital  Medical 
School;  Honorary  Consultant  Pathologist,  Charing  Cross  Hospital.  Churchill 
Livingstone — Medical  Division  of  Longman  Inc.,  19  West  44th  St.,  New  York 
City  (10036),  1978.  465  pages,  $45.00. 
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PERCOCET-5  Gl 

Brief  Summary  of  Prescribing  Information 
DESCRIPTION  Each  tablet  of  PERCOCET"  -5  contains 
5 mg  oxycodone  hydrochloride  (WARNING:  May  be  habit 
forming),  325  mg  acetaminophen  (APAP). 

INDICATIONS  For  the  relief  of  moderate  to  moderately 
severe  pain. 

CONTRAINDICATIONS  Hypersensitivity  to  oxycodone  or 
acetaminophen. 

WARNINGS  Drug  Dependence  Oxycodone  can  produce 

drug  dependence  of  the  morphine  type  and,  therefore, 
has  the  potential  for  being  abused.  Psychic 
dependence,  physical  dependence  and  tolerance  may 
develop  upon  repeated  administration  of 
PERCOCET 85 -5,  and  it  should  be  prescribed  and 
administered  with  the  same  degree  of  caution 
appropriate  to  the  use  of  other  oral  narcotic-containing 
medications.  Like  other  narcotic-containing 
medications,  PERCOCET  - -5  is  subject  to  the  Federal 
Controlled  Substances  Act. 

Usage  in  ambulatory  patients  Oxycodone  may  impair 
the  mental  and/or  physical  abilities  required  for  the 
performance  of  potentially  hazardous  tasks  such  as 
driving  a car  or  operating  machinery.  The  patient  using 
PERCOCET" -5  should  be  cautioned  accordingly. 
Interaction  with  other  central  nervous  system 
depressants  Patients  receiving  other  narcotic  anal- 
gesics, general  anesthetics,  phenothiazines,  other 
tranquilizers,  sedative-hypnotics  or  other  CNS 
depressants  (including  alcohol)  concomitantly  with 
PERCOCET*  -5  may  exhibit  an  additive  CNS  depression. 
When  such  combined  therapy  is  contemplated,  the  dose 
of  one  or  both  agents  should  be  reduced. 

Usage  in  pregnancy  Safe  use  in  pregnancy  has  not 
been  established  relative  to  possible  adverse  effects  on 
fetal  development.  Therefore,  PERCOCET* -5  should  not 
be  used  in  pregnant  women  unless,  in  the  judgment  of 
the  physician,  the  potential  benefits  outweigh  the 
possible  hazards. 

Usage  in  children  PERCOCET 5 -5  should  not  be 
administered  to  children. 

PRECAUTIONS  Head  injury  and  increased  intracranial 
pressure  The  respiratory  depressant  effects  of 
narcotics  and  their  capacity  to  elevate  cerebrospinal 
fluid  pressure  may  be  markedly  exaggerated  in  the 
presence  of  head  injury,  other  intracranial  lesions  or  a 
pre-existing  increase  in  intracranial  pressure. 
Furthermore,  narcotics  produce  adverse  reactions 
which  may  obscure  the  clinical  course  of  patients  with 
head  injuries. 

Acute  abdominal  conditions  The  administration  of 
PERCOCET s -5  or  other  narcotics  may  obscure  the 
diagnosis  or  clinical  course  in  patients  with  acute 
abdominal  conditions. 

Special  risk  patients  PERCOCET a -5  should  be  given  j 
with  caution  to  certain  patients  such  as  the  elderly  or  ; 
debilitated,  and  those  with  severe  impairment  of 
hepatic  or  renal  function,  hypothyroidism,  Addison's 
disease,  and  prostatic  hypertrophy  or  urethral  stricture. 


ADVERSE  REACTIONS  The  most  frequently  observed 
adverse  reactions  include  light-headedness,  dizziness,  I 
sedation,  nausea  and  vomiting.  These  effects  seem  to  1 
be  more  prominent  in  ambulatory  than  in 
nonambulatory  patients,  and  some  of  these  adverse 
reactions  may  be  alleviated  if  the  patient  lies  down. 

Other  adverse  reactions  include  euphoria,  dysphoria,  j 
constipation,  skin  rash  and  pruritus. 

DOSAGE  AND  ADMINISTRATION  Dosage  should  be 
adjusted  according  to  the  severity  of  the  pain  and  the 
response  of  the  patient  It  may  occasionally  be 
necessary  to  exceed  the  usual  dosage  recommended 
below  in  cases  of  more  severe  pain  or  in  those  p$bnts 
who  have  become  tolerant  to  the  analgesic  effect  of 
narcotics.  PERCOCET— 5 is  given  orally.  The  usual 
adult  dose  is  one  tablet  every  6 hours  as  needed  for 
pain. 

DRUG  INTERACTIONS  The  CNS  depressant  effects  of 
PERCOCET B -5  may  be  additive  with  that  of  other  CNS 
depressants.  See  WARNINGS.  6085  BS 

DEA  Order  Form  Required 

PERCOCET*  is  a U S.  registered  trademark  of  Endo  Inc. 

&xk>  Inc. 

Manati,  Puerto  Rico  00701 
Subsidiary  of  Endo  Laboratories,  Inc. 

Subsidiary  of  the  DuPont  Company 

EDO  J57Ec78 


SETTMANN  ARCHIVE 


□ indicated  for  moderate  to  moderately  severe  pain 
□ contains  well-tolerated  acetaminophen 
□ provides  the  effective  analgesia  of  oxycodone  ^ 
□ scored  tablet  permits  finer  titration  ^ 
v □ convenient,  economical  q6h  dosage  * 

Please  see  opposite  page  for  brief  summary  of  prescribing  information. 


SOME  PEOPLE 
CAN  TOLERATE 


4 


V 


Even  better  in  the  long  ru 


Brethine 

terbutaline  sulfate 


e some  tolerance  has  been  associated 
the  use  of  beta-adrenergic  agents,  there 
question  that  Brethine  remains  highly 
:tive  when  administered  over  Iona 

)ds. 


While  therapeutic  response  remains  highly 
effective,  tremor  and  the  modest  cardiovas- 
cular effects  associated  with  Brethine  tend  to 
diminish  with  continued  use.  To  minimize 
tremor  when  initiating  therapy,  a starting 
dose  of  2.5  mg  is  recommended.  For  details, 
please  consult  the  prescribing  information, 
a summary  of  which  appears  on  the  next  page 
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5 mg.,  Tablets  2.5  mg.  Before  prescribing  or  adminis- 
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free  base)  or  2.5  mg.  (equivalent  to  2.05  mg.  of  free 
base)  of  Brethine,  brand  of  terbutaline  sulfate. 

Indications:  As  a bronchodilator  for  bronchial 
asthma  and  for  reversible  bronchospasm  which  may 
occur  in  association  with  bronchitis  and  emphysema. 

Contraindications:  Known  hypersensitivity  to 
sympathomimetic  amines. 

Warnings:  Usage  in  Pregnancy:  The  safety  of 
the  use  of  Brethine,  brand  of  terbutaline  sulfate,  in 
human  pregnancy  has  not  been  established.  The  use 
of  the  drug  in  pregnancy,  lactation,  or  women  of 
childbearing  potential  requires  that  the  expected 
therapeutic  benefit  of  the  drug  be  weighed  against  its 
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Usage  in  Pediatrics:  Brethine,  brand  of  ter- 
butaline sulfate,  tablets  are  not  presently  recom- 
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due  to  insufficient  clinical  data  in  this  pediatric  group. 

Precautions:  Brethine,  brand  of  terbutaline  sul- 
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brand  of  terbutaline  sulfate,  with  other  sym- 
pathomimetic agents  is  not  recommended,  the  use  of 
an  aerosol  bronchodilator  of  the  adrenergic  stimulant 
type  for  the  relief  of  an  acute  bronchospasm  is  not 
precluded  in  patients  receiving  chronic  oral  Brethine, 
brand  of  terbutaline  sulfate,  therapy. 

Adverse  Reactions:  Commonly  observed  side 
effects  include  nervousness  and  tremor.  Other  re- 
ported reactions  include  headache,  increased  heart 
rate,  palpitations,  drowsiness,  nausea,  vomiting, 
sweating,  and  muscle  cramps.  These  reactions  are 
generally  transient  in  nature,  usually  do  not  require 
treatment,  and  appear  to  diminish  in  frequency  with 
continued  therapy.  In  general,  all  the  side  effects  ob- 
served are  characteristic  of  those  commonly  seen 
with  sympathomimetic  amines. 
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This  asthmatic 

isn’t  worried  about  his  next  breath... 


he’s  active 
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contains  theophylline  (anhydrous)  150  mg 
and  glyceryl  guaiacolate  (guaifenesin) 

90  mg.  Elixir:  alcohol  15% 


• theophylline  for  effective 
around-the-clock 
bronchodilator  therapy 

• 100%  free  theophylline 

Indications:  For  the  sympromaric  relief  of  bronchospasric 
conditions  such  as  bronchial  asthma,  chronic  bronchitis,  and 
pulmonary  emphysema. 

Warnings:  Do  not  administer  more  frequently  than  every 
6 hours,  or  within  12  hours  after  rectal  dose  of  any  prep- 
aration containing  theophylline  or  ommophylline.  Do  nor 
give  other  compounds  containing  xanthine  derivatives 
concurrently. 

Precautions:  Use  with  caution  in  patients  with  cardiac 
disease,  heparic  or  renal  impairmenr.  Concurrent  adminis- 
tration with  certain  antibiotics,  i.e.  clindamycin,  erythromy- 
cin, rroleandomycin,  may  result  in  higher  serum  levels  of 
theophylline.  Plasma  prothrombin  and  factor  V may 
increase,  but  any  clinical  effecr  is  likely  to  be  small.  Metabo- 
lites of  guaifenesin  may  contribute  to  increased  urinary 
5-hydroxymdoleaceric  acid  readings,  when  determined 
with  mrrosonaphtol  reagent  Safe  use  in  pregnancy  has  not 
been  established.  Use  in  case  of  pregnancy  only  when 
clearly  needed 

Adverse  Reactions:  Theophylline  may  exert  some  stimulat- 
ing effecr  on  the  central  nervous  system.  Its  administration 
may  cause  local  irritation  of  the  gastric  mucosa,  with  possi- 
ble gastric  discomfort,  nausea,  and  vomiting.  The  frequency 
of  adverse  reactions  is  related  to  the  serum  theophylline 
level  and  is  not  usually  a problem  at  serum  theophylline 
levels  below  20  /xg/ml. 

How  Supplied:  Capsules  in  bottles  of  100  and  1000  and 
unit-dose  packs  of  100,  Elixir  in  bottles  of  1 pint  and  1 gallon. 
See  package  insert  for  complete  prescribing  information. 
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Emergencies  in  Oncology 

Current  Management 

DAVID  C.  STOLINSKY,  MD,  Los  Angeles 


Malignant  neoplasms  may  cause  life-threatening  complications  requiring 
prompt  diagnosis  and  emergency  therapy.  Whether  or  not  the  underlying 
neoplasm  is  potentially  curable,  the  physician  can  often  provide  worthwhile 
prolongation  of  life  and  dramatic  symptomatic  relief.  Among  the  serious  com- 
plications of  neoplasia  are  superior  vena  cava  obstruction,  airway  obstruction, 
pericardial  tamponade,  spinal  cord  compression,  brain  metastasis,  meningeal 
involvement  by  cancer,  hyperuricemia,  hypercalcemia  and  hyperkalemia. 


The  presence  of  a malignant  neoplasm,  especi- 
ally one  not  potentially  curable,  sometimes  evokes 
in  a physician  a feeling  of  nihilism  and  lack  of 
urgency  in  diagnosis  or  therapy.  This  review  is 
intended  to  focus  attention  on  the  major  life- 
threatening  complications  of  neoplasia  that  can 
be  alleviated  by  prompt  diagnosis  and  therapy. 
Space  does  not  permit  the  inclusion  of  all  the 
serious  complications  of  neoplasia.  Among  those 
omitted  are  the  complications  due  to  increase  or 
decrease  of  the  cellular  elements  of  the  blood, 
hemorrhagic  disorders,  hyperviscosity,  and  such 
metabolic  disturbances  as  hypernatremia  and 
hyponatremia,  hypoglycemia  and  lactic  acidosis. 
By  the  same  token,  physicians  must  remain  alert 
to  the  nononcologic  complications  that  may  occur 
in  patients  with  cancer.1 

Superior  Vena  Cava  Obstruction 

The  superior  vena  cava  is  formed  by  the  con- 
fluence of  the  innominate  veins,  which  in  turn 
arise  from  the  confluence  of  the  internal  jugular 
and  subclavian  veins.  The  last  major  tributary  of 
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the  superior  vena  cava  is  the  azygos  vein,  which 
receives  blood  from  the  chest  wall.  If  the  superior 
vena  cava  is  blocked  above  the  entrance  of  the 
azygos,  blood  can  bypass  the  obstruction  through 
chest  wall  collaterals  and  reenter  the  superior 
vena  cava  via  the  azygos.  If  the  obstruction  is 
below  the  entrance  of  the  azygos,  blood  must  pass 
in  a retrograde  manner  down  the  azygos  and  other 
chest  wall  veins  to  reach  the  drainage  area  of  the 
inferior  vena  cava.  Hence  an  obstruction  below 
the  level  of  the  azygos  is  more  poorly  tolerated.2 

A primary  thoracic  neoplasm  is  the  cause  in 
most  patients.  About  80  percent  are  due  to  lung 
cancer,  more  commonly  on  the  right  and  more 
commonly  in  small  cell  carcinoma.  About  15 
percent  of  right  upper  lobe  malignant  lesions  will 
result  in  superior  vena  cava  obstruction.2  Other 
neoplastic  causes  include  lymphoma,  thymoma 
and,  rarely,  metastatic  tumors.2’3  Although  the 
syndrome  was  first  described  in  1757  in  a patient 
with  a luetic  aortic  aneurysm,  benign  causes  are 
now  very  rare,  making  up  less  than  5 percent  of 
cases.2,3  Other  benign  causes  are  goiter,  tuber- 
culosis, sarcoid,  mediastinitis,  thrombosis,2'3  and 
sternocostoclavicular  hyperostosis.4 

The  clinical  features  are  characterized  by 
venous  hypertension  in  the  area  normally  drained 
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by  the  superior  vena  cava.2,3  Rapidly  growing 
lesions  are  tolerated  poorly;  collaterals  have  in- 
sufficient time  to  develop.5  One  sees  the  rapid  or 
insidious  onset  of  facial  and  neck  edema,  accom- 
panied by  upper  extremity  edema  (which  may 
begin  on  one  side).  Distended  neck  veins  are  seen 
unless  neck  edema  is  severe  enough  to  obscure 
them.  Tortuous  collateral  veins  are  visible  on  the 
chest  and  upper  abdomen  in  most  patients,2’3’5 
Dyspnea  may  be  caused  by  tracheobronchial  ob- 
struction. The  increased  intracranial  pressure  can 
result  in  headache,  stupor,  coma,  seizures,  cere- 
bral hemorrhage,  engorgement  of  the  retinal  veins 
and  papilledema.2,3  Esophageal  obstruction  may 
coexist.2  Death  may  result  from  cerebral  edema, 
airway  obstruction  or  cardiac  complications.  At 
autopsy  70  percent  of  patients  are  found  to  have 
cardiac  or  pericardial  metastases.2 

Diagnosis  should  be  easy,  except  in  mild,  early 
cases.  Venous  manometry  adds  little.3  Infrared 
photographs2  show  the  collateral  veins  nicely  but 
are  unnecessary.  A venogram  of  the  superior  vena 
cava  will  localize  the  lesion  and  aid  in  evaluating 
collaterals.2  However,  a venogram  is  not  neces- 
sary before  starting  therapy.  Indeed,  any  veni- 
punctures in  the  upper  extremities  should  be 
avoided  to  prevent  hemorrhage.3  The  risk  of 
hemorrhage  should  make  one  reluctant  to  carry 
out  a biopsy,  whether  scalene,  bronchoscopic  or 
mediastinal.3  The  risk  of  obtaining  a tissue  diag- 
nosis, plus  the  overwhelming  probability  that  the 
lesion  is  malignant,  allow  one  to  break  the  usual 
rule  and  begin  therapy  at  once.  Especially  in  a 
severe  case,  one  should  not  delay  therapy  even 
one  day  to  obtain  unnecessary  studies.  Once 
therapy  has  reduced  the  venous  pressure,  a biopsy 
can  be  done  more  safely. 

Irradiation  is  the  mainstay  of  therapy. 2’3’8’7  Re- 
sponse occurs  in  greater  than  80  percent  of 
patients  at  doses  of  at  least  4,000  rads.2’8’7  If 
collaterals  are  well  developed,  minimal  tumor 
shrinkage  will  bring  clinical  relief.2  Giving  400 
rads  per  day  produces  no  more  side  effects  than 
giving  200  rads  per  day.2  The  recurrence  rate  is 
only  about  10  percent  following  a response. 2’3-8’7 
Apparently  even  if  the  superior  vena  cava  is  again 
obstructed,  collaterals  have  time  to  develop,  so 
that  the  syndrome  may  not  recur.  Corticoids  may 
be  of  transient  benefit,  even  though  radiation 
edema  has  not  been  shown  to  exist  in  this  situa- 
tion.2 Nevertheless,  many  oncologists  recommend 
their  use  before  and  during  irradiation.  Of  course, 
in  lymphoma  corticoids  can  have  a direct  anti- 


tumor effect.  Similarly,  some  experienced  oncol- 
ogists use  emergency  chemotherapy  before  start- 
ing irradiation.  They  point  to  the  occasional 
patients  whose  conditions  deteriorate  rapidly  dur- 
ing the  first  few  days  of  irradiation.  However, 
in  randomized  trials,  nitrogen  mustard  (mechlor- 
ethamine ) added  nothing  to  irradiation.2’0 

In  most  patients,  chemotherapy  is  used  after 
irradiation.  In  small  cell  lung  cancer,  and  pos- 
sibly in  other  very  responsive  tumors,  it  may  be 
permissible  to  use  combination  chemotherapy 
without  irradiation.8  Further  data  should  clarify 
this  point.  Chemotherapeutic  agents  should  not 
be  injected  into  high-pressure  arm  veins.3  Ancil- 
lary measures  may  be  of  transient  benefit.3  Eleva- 
tion of  the  head  of  the  bed  may  partially  alleviate 
brain  edema.  Diuretics  may  be  of  some  use  but 
are  not  free  of  side  effects.  Anticoagulant  therapy 
and  fibrinolytic  therapy  are  of  unproved  value.9 
Surgical  bypass  of  the  obstruction  may  rarely  be 
possible10  but  would  play  no  role  in  most  patients. 
About  10  percent  of  patients  with  lung  cancer 
and  45  percent  of  those  with  lymphoma  survive 
at  least  30  months  after  the  onset  of  the  obstruc- 
tion. 

Airway  Obstruction 

Obstruction  of  the  airway  may  result  from 
fungating  head  and  neck  malignant  lesions.11’12 
Extrinsic  compression  may  be  caused  by  neo- 
plasms of  the  thyroid,  lung  or  mediastinum — for 
example,  thymoma.  Uncommon  causes  include 
involvement  of  the  Waldeyer  ring  by  leukemia, 
lymphoma  or  heavy  chain  disease.13'15  The  clinical 
features  are  characterized  by  stridor,  retraction 
and  use  of  accessory  muscles.12  Superior  vena 
cava  obstruction  may  coexist.3  Soft  tissue  x-ray 
films  of  the  neck,  an  air  bronchogram  or  tomog- 
raphy may  show  the  obstruction.11-12  Emergency 
tracheostomy  or  intubation  may  be  necessary,  if 
one  can  get  below  the  level  of  obstruction.11,12 
Emergency  surgical  operation,  irradiation  or 
chemotherapy  may  be  used,  depending  on  the 
nature  of  the  tumor.  Corticoids  may  be  tried,  but 
they  are  of  uncertain  value  except  in  lymphoid 
neoplasia. 

Pericardial  Tamponade 

Neoplasms  of  the  lung  or  breast,  lymphomas, 
melanoma,  leukemia  and,  rarely,  other  tumors 
may  cause  pericardial  metastases,  effusion  and 
tamponade.11'17  Irradiation  to  the  mediastinum 
can  cause  pericarditis  as  an  early  or  late  compli- 
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cation,1819  and  subsequent  bleomycin  therapy 
can  bring  it  on  as  a “recall”  phenomenon.  Infec- 
tion must  always  be  ruled  out.  The  clinical  fea- 
tures include  a reduced  pulse  pressure,  para- 
doxical pulse,  distended  neck  veins,  the  Kussmaul 
sign,  quiet  heart  sounds  and  often  a friction 
rub.1017  An  enlarged,  globular  heart  shadow  may 
or  may  not  be  present  on  a chest  radiograph.  An 
electrocardiogram  frequently  shows  low  voltage, 
with  or  without  st  abnormalities.  Electrical  alter- 
nans  may  occur.  A clinically  significant  effusion 
is  usually  shown  by  echocardiography. 

Prompt  pericardiocentesis  under  electrocardi- 
ographic and  perhaps  echocardiographic  control21 
can  be  life-saving.  Some  advise  leaving  a small 
catheter  in  place  for  several  days.  If  the  fluid 
contains  malignant  cells  and  the  effusion  recurs, 
intrapericardial  injection  of  a chemotherapeutic 
agent  may  be  tried17  in  responsive  tumors.  Flu- 
orouracil  has  been  used  in  doses  of  500  to  1,000 
mg  or  thiophosphoramide  (thiotepa®)  in  doses 
of  15  to  30  mg.  Data  are  insufficient  to  suggest 
which  agent  is  preferable.  It  would  seem  wise  to 
avoid  extreme  irritants  such  as  nitrogen  mustard 
(mechlorethamine)  or  quinacrine  (atabrine) 
which  might  produce  fibrosis  and  constriction, 
but  there  are  no  data  on  this  point.  Irradiation, 
either  external  or  by  intrapericardial  injection  of 
radioactive  chromic  phosphate,  can  be  effective 
for  neoplastic  effusions.17  Creation  of  a pericardial 
“window”  may  be  carried  out  under  local  anes- 
thesia10 and  should  be  considered  if  nonsurgical 
methods  do  not  bring  prompt  relief.  Pericardi- 
ectomy  may  be  necessary  for  severe  postirradia- 
tion changes  in  a patient  with  a good  prognosis. 

Therapy  with  corticoids  can  alleviate  radiation- 
induced  pericarditis. 18-20  On  the  other  hand,  in 
patients  who  have  had  mediastinal  irradiation  in 
the  past,  pericarditis  may  develop  (for  the  first 
time)  when  administration  of  corticoids  is  stopped 
— such  as  in  combination  therapy  of  lympho- 
mas.20 For  this  reason,  corticoids  are  being 
omitted  from  these  patients’  regimens.20  Para- 
doxically, therefore,  irradiation  can  cause  peri- 
carditis but  is  used  to  treat  neoplastic  pericardial 
involvement.  Corticoids  may  precipitate  radiation 
pericarditis  by  their  withdrawal,  but  they  are  used 
to  treat  radiation  pericarditis  once  it  occurs. 

Spinal  Cord  Compression 

A metastatic  tumor  compressing  the  spinal 
cord  is  almost  always  extramedullary.22-28  This 
complication  may  be  seen  with  neoplasms  of  the 


lung,  breast,  prostate,  kidney  and  thyroid,  as  well 
as  in  myelomas,  lymphomas,  leukemias,  sarcomas 
and  carcinomas  of  unknown  primary.22-28  Me- 
tastases  may  reach  the  cord  via  arteries,  para- 
vertebral veins,  direct  extension  from  an  involved 
vertebra  or  through  a foramen  from  a retroperi- 
toneal tumor.22 

The  clinical  features22  include  pain,  either  local 
or  radicular,  in  90  percent  of  patients.  Pares- 
thesias may  be  present.  Early  weakness  may  go 
undetected  in  a bedridden  patient  or  one  ill  for 
other  reasons.  Eater,  gait  disturbances,  spastic 
paraparesis,  extensor  plantar  responses  and  hy- 
perreflexia  supervene.  A sensory  level  may  not 
involve  all  sensory  modalities  initially.  Sphincter 
loss  is  a late  finding.  Early  diagnosis  is  of  prime 
importance  in  avoiding  paraplegia.22-28  On  the 
other  hand,  initial  delay  does  not  always  mean 
hope  is  lost.  Occasionally  a patient  may  walk 
again  although  therapy  was  not  begun  until  27 
days  after  the  onset  of  weakness.23  Hence  one 
must  strive  for  early  diagnosis  but  should  not 
abandon  a patient  in  whom  diagnosis  was  missed 
initially. 

X-ray  films  or  radionuclide  bone  scans  show 
vertebral  involvement  in  about  80  percent  of 
patients.22,24  Lumbar  puncture  should  usually  be 
done  in  conjunction  with  a myelogram;22  the 
neurologic  situation  worsens  after  the  tap  in  8 
percent  of  patients.  Fluid  should  be  collected  for 
cytologic  and  chemical  examination  before  con- 
trast material  is  injected.22  A myelogram  shows 
the  extent  of  the  lesion  and  may  show  a second 
level  of  compression  besides  the  obvious  one.  If 
the  block  is  complete,  cisternal  or  cervical  punc- 
ture may  be  needed  to  delineate  the  lesion. 

Laminectomy  is  usually  the  treatment  of  choice 
if  the  cord  compression  is  due  to  vertebral  col- 
lapse or  to  a radioresistant  tumor.22,24  Operative 
mortality  is  about  8 percent  in  these  patients.22,24 
Up  to  half  of  all  patients  will  be  able  to  walk,  but 
only  5 to  7 percent  of  paraplegic  patients  will  be 
able  to  do  so.22  Surgical  operation  is  followed  by 
irradiation.22  If  the  tumor  is  radiosensitive  (for 
example,  lymphomas,  Ewing  sarcoma,  neuro- 
blastoma or  small  cell  lung  cancer)  and  if  there 
is  no  vertebral  collapse,  irradiation  may  be  used 
without  operation. 22,23,25,27  However,  if  the  neuro- 
logic signs  worsen,  laminectomy  will  still  be 
needed.  Irradiation  is  also  used  in  patients  who 
would  not  tolerate  surgical  operation.  There  is  no 
randomized  trial  of  surgical  treatment  versus  ir- 
radiation for  metastatic  tumors  compressing  the 
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cord.  Chemotherapy  may  be  used  as  an  emer- 
gency measure  before  operation  or  irradiation, 
especially  in  responsive  tumors.22’27  Corticoids 
should  be  used  as  an  emergency  measure  before 
definitive  therapy;  their  use  is  supported  by  studies 
in  animals.22’23’25'28  The  usual  dosage  of  dexa- 
methasone  is  4 mg  every  six  hours.  Corticoids 
are  often  given  during  irradiation,  but  radiation 
edema  has  not  been  proved  to  exist  in  this  set- 
ting.22 It  is  obviously  preferable  to  treat  threat- 
ening lesions  of  the  cervical,  thoracic  or  lumbar 
vertebrae  with  irradiation  and  bracing  than  to 
await  the  appearance  of  a neurologic  deficit.  Back 
or  neck  pain  is  an  important  warning  which 
should  be  investigated. 

Brain  Metastasis 

The  most  frequent  cause  of  brain  metastasis  is 
lung  cancer;  others  include  melanoma,  breast, 
thyroid,  stomach  and  testicular  cancer,  as  well 
as  trophoblastic  cancer. 22’29  Lymphomas  rarely 
occur  in  the  brain  as  space-occupying  lesions, 
except  in  immunosuppressed  transplant  patients.28 
The  clinical  picture22  includes  headache  in  53 
percent  of  patients.  Seizures,  either  focal  or  gen- 
eralized, occur  in  about  15  percent.  Obtundation 
is  apparent  in  33  percent,  but  careful  testing  will 
show  confusion  in  greater  than  50  percent.  Papil- 
ledema is  seen  initially  in  25  percent  of  patients. 
Depending  on  the  site  of  the  lesion  or  lesions, 
one  may  find  visual  field  cuts,  hemiparesis, 
aphasia  or  reflex  changes.  It  is  of  note  that  about 
10  percent  of  “strokes”  prove  to  be  brain  metas- 
tases.22 

The  computerized  tomographic  (ct)  scan  is 
probably  the  most  useful  diagnostic  aid,  especially 
when  it  is  used  with  contrast  injection.22  The  ct 
scan  helps  differentiate  tumor,  vascular  accident, 
abcess,  subdural  hematoma  and  hydrocephalus, 
each  of  which  may  occur  in  a patient  with  can- 
cer.22 Radiographs  of  the  skull  may  show  calci- 
fication, pineal  shift  or  bony  lesions;  the  last  can 
confuse  the  interpretation  of  radionuclide  brain 
scans.  Lumbar  puncture  should  not  be  done 
unless  it  is  necessary  to  rule  out  meningeal  infec- 
tion or  metastases.22  Brain  stem  herniation  may 
occur,  especially  in  the  presence  of  papilledema 
or  a posterior  fossa  lesion. 

Radionuclide  brain  scans  are  useful  but  require 
careful  interpretation.  Gallium  scans  are  often 
falsely  normalized  by  corticoid  therapy,  while 
technetium  scans  are  not.30  Technetium  scans  are 
often  positive  in  a vascular  accident;  gallium 


scans  may  also  be.  Either  type  of  scan  may  be 
positive  with  skull  or  scalp  lesions,  either  infec- 
tious or  neoplastic;  here  the  ct  scan  is  most  use- 
ful. Angiography  is  usually  diagnostic  but  is  less 
needed  with  the  use  of  ct  scans.  An  electroen- 
cephalogram is  often  abnormal  but  may  contrib- 
ute little  clinically.  Pneumoencephalography  has 
little  use  since  ct  scans  have  become  available. 
Echoencephalography  may  detect  a midline  shift 
or  dilated  ventricles,  but  it  is  less  sensitive  than 
a ct  scan. 

Therapy  includes  emergency  use  of  corticoids; 
their  effects  may  be  transient  but  dramatic.22’29 
Dexamethasone,  4 mg  every  six  hours,  is  usually 
effective,  but  much  higher  doses  are  occasionally 
needed.  Hypertonic  solutions  have  some  role  in 
the  acute  reduction  of  brain  edema,  but  the  effect 
is  temporary.  They  should  be  used  with  caution 
in  the  presence  of  marginal  cardiac  or  renal  func- 
tion.29 Mannitol,  20  percent  solution,  as  an  intra- 
venous infusion  may  be  used  in  doses  up  to  100 
grams  in  24  hours.  It  equilibrates  slowly,  so  there 
is  less  rebound  effect  than  with  urea.29  Glycerol,  1 
gram  per  kg  of  body  weight  by  mouth  every  four 
to  six  hours,  has  much  less  activity.  It  is  used  for 
maintenance  therapy  by  some  authorities,  not  at 
all  by  others.29  It  can  be  given  intravenously. 
Anticonvulsants  are  used  for  seizure  control.  They 
are  not  necessary  prophylactically  in  a patient  who 
has  never  had  a seizure,  unless  the  patient  has 
had  a craniotomy.22  Irradiation  of  the  whole  brain 
at  2,000  to  4,000  rads,  depending  on  the  tumor 
type,  is  the  treatment  of  choice.  Corticoids  are 
given  before  and  during  irradiation  by  most  au- 
thorities, although  the  existence  of  radiation 
edema  is  not  universally  accepted.22’29  Some  cyto- 
toxic agents  enter  the  central  nervous  system  in 
varying  degrees  (such  as  the  nitrosoureas,  hy- 
droxyurea, procarbazine),  but  none  substitutes 
for  irradiation  in  the  therapy  of  brain  metastases. 
Craniotomy  may  very  rarely  be  indicated  for  po- 
tentially curable  disease,  such  as  a patient  in  a 
complete  remission  of  testicular  cancer  in  whom 
an  isolated  brain  metastatic  lesion  develops.  In 
addition,  in  a patient  cured  of  cancer  a resectable 
brain  tumor,  such  as  a meningioma,  may  rarely 
develop.  A statistical  association  of  breast  cancer 
and  meningioma  has  been  reported. 

Meningeal  Involvement  by  Cancer 

Meningeal  involvement  is  present  at  autopsy  in 
4 percent  of  all  cancer  patients22  but  is  less  com- 
mon as  an  antemortem  diagnosis.  The  more  com- 
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mon  causes  include  breast  cancer,  non-Hodgkin 
lymphoma  (mainly  histiocytic),  and  the  acute 
leukemias,  as  well  as  cancer  of  the  lung,  stomach, 
pancreas,  prostate,  Hodgkin  disease  and  melan- 
oma.22-831'35 For  unknown  reasons  this  complica- 
tion is  very  rare  in  squamous  cancers.  In  8 
percent  of  patients  with  meningeal  involvement, 
this  represents  the  first  sign  of  a neoplasm. 

The  clinical  features  may  include  increased 
intracranial  pressure  from  obstructive  hydro- 
cephalus, scattered  focal  signs  such  as  cranial 
nerve  and  upper  or  lower  extremity  deficits,  back 
pain,  seizures  and  confusion.22-28-31"35  Neck  stiff- 
ness occurs  in  16  percent  to  25  percent  of  pa- 
tients. The  spinal  fluid  shows  increased  pressure 
in  64  percent,  increased  protein  in  85  percent, 
and  decreased  glucose  in  55  percent  to  76  percent 
of  patients.  However,  both  protein  and  glucose 
values  may  be  normal  in  10  percent.  A positive 
spinal  fluid  cytology  is  present  by  definition,  but 
to  show  it  one  may  need  repeated  taps  and  care- 
ful fluid  examination  after  concentration  by  cyto- 
centrifuge  or  nucleopore  filter.22-28  Bacterial  and 
fungal  infection  must  be  ruled  out.  In  leukemia 
cranial  nerve  palsies  may  occur  in  the  absence  of 
spinal  fluid  pleocytosis  and  require  prompt  ir- 
radiation.22 Eosinophilia  in  the  spinal  fluid  is  a 
rare  finding.33 

Therapy  may  include  irradiation,  intrathecal 
chemotherapy,  or  both.22  Irradiation  to  the  ver- 
tebral column  reduces  marrow  tolerance  to  future 
systemic  chemotherapy,  so  that  cranial  irradiation 
may  be  combined  with  lumbar  intrathecal  chemo- 
therapy, as  is  done  in  meningeal  leukemia.22  It 
should  be  noted  that  if  spinal  irradiation  is  used, 
it  should  extend  to  the  inferior  limit  of  the  dural 
sac,  not  merely  to  the  cord  itself.  The  most  com- 
monly used  intrathecal  agent  is  methotrexate  at  a 
dose  of  6.25  to  10  mg  per  sq  meter  given  twice  a 
week  until  the  fluid  is  clear.22  It  is  probably  safer 
not  to  exceed  12  mg  as  a single  weekly  dose  in 
adults.  Alternate  agents  are  cytarabine  (Ara-C) 
at  a dose  of  30  mg  per  sq  meter22-28  or  thiophos- 
phoramide  (thiotepa),30  each  given  on  a similar 
schedule.  After  the  spinal  fluid  has  cleared, 
monthly  maintenance  intrathecal  chemotherapy 
is  used  by  some  authorities.  If  cranial  irradiation 
is  not  used,  intrathecal  chemotherapy  should  be 
given  via  an  Ommaya  reservoir  to  assure  adequate 
intracranial  dosage.22  Intrathecal  agents  should 
be  diluted  in  preservative-free  solutions  such  as 
normal  saline  or  Elliot's  B solution  in  an  attempt 
to  reduce  the  incidence  of  side  effects.28  About 


58  percent  of  patients  respond  to  therapy.22-28 
Response  is  probably  better  in  cases  of  lym- 
phoma, leukemia  and  breast  cancer  than  in  other 
neoplasms.  Of  those  who  respond,  about  half  do 
not  have  clinical  meningeal  recurrence,  but  many 
still  have  meningeal  tumor  at  autopsy.  Either 
irradiation  or  intrathecal  chemotherapy  can  pro- 
duce neurologic  side  effects  ranging  from  confu- 
sion and  neck  stiffness  to  severe  encephalopathy 
or  paraplegia.22-28-30  The  incidence  of  side  effects 
is  probably  higher  if  both  irradiation  and  intra- 
thecal chemotherapy  are  given  to  the  same  re- 
gion.28 It  may  be  difficult  to  distinguish  these 
neurologic  side  effects  from  recurrent  tumor  or 
infection.  Cultures,  cytologic  studies,  and  a CT 
scan  are  helpful. 

For  purposes  of  discussion,  one  may  separate 
meningeal  tumor  involvement  from  cord  com- 
pression. In  practice  this  distinction  may  be  diffi- 
cult. One  may  see  a discrete  mass  on  myelography 
in  a patient  whose  spinal  fluid  contains  malignant 
cells.22  In  such  a case,  irradiation  is  probably 
preferable,  although  there  is  no  definitive  study 
on  this  point.  Intrathecal  agents  may  destroy 
free-floating  cells  or  tiny  tumor  seedlings,  but  it 
is  unreasonable  to  expect  them  to  diffuse  into  a 
1-cm  mass  in  adequate  concentration. 

Hyperuricemia 

Uric  acid  is  the  end  product  of  purine  metabo- 
lism. Its  major  source  is  cell  breakdown  and  its 
major  excretory  pathway  is  renal.  Hyperuricemia 
may  occur  as  a result  of  increased  production, 
decreased  excretion  or  both.37'40  Increased  pro- 
duction occurs  during  rapid  cellular  proliferation, 
such  as  in  hematologic  neoplasia,  or  during  sud- 
den cell  lysis  as  a result  of  chemotherapy  or  of 
irradiation.  Decreased  plasma  uricolysis  may  also 
play  a role.41  Urates  may  precipitate  in  the  renal 
tubules  or  ureters,  causing  ureteral  colic,  azo- 
temia, oliguria  and  decreasing  urate  excretion, 
leading  to  a vicious  cycle. 

Prophylactic  allopurinol  should  be  given  before 
chemotherapy  or  irradiation  of  sensitive  tumors, 
especially  with  bulky  disease  or  if  the  serum  uric 
acid  level  is  borderline  or  elevated  before  ther- 
apy.3740-4214 Allopurinol  inhibits  xanthine  oxi- 
dase, which  converts  hypoxanthine  and  xanthine 
to  uric  acid.  Note  that  this  enzyme  also  inacti- 
vates 6-mercaptopurine  and  azathioprine  (Imu- 
ran®), so  that  when  either  of  these  agents  is 
given  with  allopurinol,  the  dose  of  these  agents 
should  be  cut  to  25  percent  to  33  percent  of  the 
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usual  dose. 17  The  dose  of  6-thioguanine  need  not 
be  cut.  Allopurinol  in  doses  of  300  to  600  mg 
per  day  will  usually  cause  a fall  in  the  serum 
uric  acid  level  in  about  three  days,  so  that  its 
administration  should  be  started  two  or  three  days 
before  cytolytic  therapy,  if  time  permits.  In  an 
occasional  patient  higher  doses  of  allopurinol  will 
be  required,  but  they  act  no  faster.  Secondary 
gout  is  rare,  so  prophylactic  colchicine  need  not 
be  added.10  Uricosuric  agents  such  as  benemid  are 
contraindicated;  the  object  is  to  decrease  renal 
urate  excretion,  not  increase  it.  An  investigational 
intravenously  given  solution  of  allopurinol  has 
been  used  for  patients  unable  to  retain  oral  medi- 
cation, but  it  acts  no  faster  than  the  oral  form. 

Maintenance  of  urine  output  above  2 liters  a 
day  is  important.  Keeping  the  urine  pH  above 
7.0  will  greatly  increase  urate  solubility.  Sodium 
bicarbonate,  9 to  12  grams  a day,  may  be  re- 
quired to  do  this.  If  large  amounts  of  sodium 
cannot  be  used,  such  as  in  congestive  failure, 
acetazolamide  (Diamox®)  in  doses  of  1 gm  a 
day  will  usually  alkalinize  the  urine  temporarily 
until  allopurinol  becomes  effective.  Acetazolamide 
will  aggravate  metabolic  (for  example,  lactic) 
acidosis  and  should  be  avoided  in  this  circum- 
stance. The  urine  should  be  observed  for  crystals 
in  the  presence  of  hyperuricemia.  If  oliguria  oc- 
curs, therapy  with  mannitol  may  be  tried.  One 
may  start  with  12.5  grams  of  a 20  percent  solu- 
tion given  intravenously  over  three  minutes.  If 
urine  output  increases  to  40  ml  per  hour,  a 20 
percent  solution  may  be  infused  at  a rate  sufficient 
to  keep  urine  flow  about  250  ml  per  hour  until 
the  serum  uric  acid  falls  to  safe  levels.  The  dose 
of  mannitol  is  limited  to  100  grams  per  24  hours 
to  avoid  clinical  features  resembling  water  intoxi- 
cation.17-44 If  these  measures  fail,  peritoneal  dial- 
ysis or  hemodialysis10,40  or  flushing  the  ureters 
via  retrograde  catheters40  may  be  considered. 
Clearly,  prevention  of  this  complication  is  far 
better  than  treatment. 

Hypercalcemia 

Hypercalcemia  occurs  in  about  20  percent  of 
patients  with  cancer.  The  most  frequent  mechan- 
ism is  “direct”  lysis  of  bone  by  osseous  metas- 
tases.  This  mechanism  is  incompletely  under- 
stood; prostaglandins  may  be  involved.47,48  In 
addition,  hypercalcemia  without  detectable  bony 
metastases  may  develop.  Ectopic  parathormone 
production  has  been  reported  in  squamous  car- 
cinoma of  the  lung  or  head  and  neck,  and  also  in 


renal  cell,  ovarian  and  other  types  of  cancer. 
Only  one  or  two  cases  of  ectopic  parathormone 
production  by  breast  cancer  have  been  reported; 
here  a coexistent  parathyroid  adenoma  is  more 
likely.40  " Non-vitamin  D sterols  have  been  re- 
ported in  breast  cancer50  but  not  confirmed.57 
Prostaglandins  have  been  reported  in  renal  cell 
cancer,  and  also  in  sarcomas,  melanoma,  and 
breast,  ovary,  and  other  types  of  cancer.47,48  Os- 
teoclast-activating factor  has  been  reported  in 
myeloma'8  and  similar  bone-resorbing  factors  in 
acute  lymphocytic  leukemia.59  Estrogens,  anti- 
estrogens, androgens  or  progestins  may  cause 
hypercalcemia  in  breast  cancer  within  one  to 
three  weeks  after  starting  therapy.00  This  effect 
is  not  due  to  release  of  hypercalcemic  factors  by 
dying  cancer  cells,  because  it  can  occur  in  the 
absence  of  tumor  shrinkage.  The  differential  diag- 
nosis of  hypercalcemia  includes  vitamin  D excess, 
the  milk-alkali  syndrome,  adrenal  insufficiency, 
hyperthyroidism,  tuberculosis  and  sarcoid.  What- 
ever the  underlying  disease,  hypercalcemia  may 
be  brought  on  by  dehydration  or  immobilization 
in  bed;  the  former  decreases  excretion  of  calcium, 
the  latter  increases  its  removal  from  bone.  Thia- 
zides may  also  aggravate  hypercalcemia. 

The  early  clinical  signs  of  hypercalcemia  in- 
clude nocturia,  polyuria  and  polydipsia.  Later 
findings  include  nausea  and  vomiting  with  dehy- 
dration, weakness,  lethargy,  constipation,  hypore- 
flexia,  oliguria  and  coma.  Digitalis  toxicity  may 
be  precipitated.  Ectopic  calcification  is  unusual, 
probably  because  of  the  short  duration  of  malig- 
nant hypercalcemia. 

General  principles  of  therapy  include  treating 
the  cancer  when  possible,  encouraging  ambula- 
tion, correcting  dehydration,  increasing  calcium 
excretion,  decreasing  calcium  removal  from  bone, 
reducing  calcium  intake  and  interruption  of  hor- 
mone therapy  in  cases  of  breast  cancer.50,01'05  For 
patients  with  serum  calcium  levels  below  14  mg 
per  dl,  oral  rehydration  and  ambulation  may 
suffice.  Normal  saline  solution  should  be  given 
intravenously  if  oral  intake  is  inadequate.  Oral 
phosphate  may  be  used  if  the  serum  phosphate 
level  is  not  elevated.'4  If  prostaglandin  produc- 
tion is  suspected,  such  as  in  renal  cancer,  one 
may  try  indomethacin  or  aspirin.47,48  Prednisone, 
60  to  80  mg  per  day,  or  other  corticoids,  may  be 
effective  within  a few  days  to  a week,  making  it 
more  useful  for  chronic  than  for  acute  control 
of  hypercalcemia. 

For  patients  with  dangerous  elevations  of 
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serum  calcium  (over  14  mg  per  dl)  a more 
vigorous  regimen  is  necessary.03'05  Dehydration 
should  be  corrected  within  two  hours,  as  cardiac 
and  renal  function  allow.  When  urine  flow 
reaches  100  ml  per  hour,  furosemide,  40  to  200 
mg,  may  be  given  intravenously  every  one  to  two 
hours.  The  saline  infusion  should  be  matched  to 
the  preceding  hourly  urine  output;  one  may  need 
8 to  12  liters  in  the  first  24  hours.  The  serum 
potassium  level  should  be  monitored  every  four 
hours  and  potassium,  20  to  40  mEq,  added  to 
each  liter  as  necessary  to  prevent  severe  hypoka- 
lemia. Up  to  50  mEq  of  magnesium  per  day  may 
be  needed,  but  it  is  less  important  because  the 
effects  of  hypomagnesemia  are  counteracted  by 
hypercalcemia.  The  careful  monitoring  this  regi- 
men requires  is  best  done  in  an  intensive  care 
unit.  Aggressive  therapy  is  stopped  when  the 
serum  calcium  level  falls  below  14  mg  per  dl. 
One  must  keep  in  mind  that  about  half  of  patients 
with  hypercalcemia  and  cancer  will  have  hypoka- 
lemia even  before  therapy. 

Chemotherapeutic  agents  are  especially  useful 
when  sodium  intake  must  be  limited.  Their  action 
does  not  depend  on  renal  excretion  and  can  occur 
in  the  presence  of  oliguria.  Mithramycin  at  a dose 
of  25  fig  per  kg  of  body  weight  is  given  as  a 30 
to  60  minute  infusion.65'67  It  is  often  effective  in 
lowering  serum  calcium  levels  within  12  to  48 
hours.  A single  dose  usually  has  little  toxicity 
except  nausea.  Repeated  doses  every  three  to 
seven  days  may  be  needed;  here  one  may  see 
thrombocytopenia,  a bleeding  tendency,  leuko- 
penia, liver  enzyme  elevations,  renal  damage,  and 
occasionally  hypocalcemia  or  hypokalemia.05"07 
Some  authorities  prefer  mithramycin  to  forced 
diuresis  even  when  oliguria  is  not  present. 

Actinomycin  D and  methotrexate  also  have 
calcium-lowering  effects,  but  their  toxic  effects 
make  them  less  useful.  Intravenously  given  so- 
dium phosphate  is,  in  my  opinion,  rarely  needed, 
although  some  authorities  feel  it  has  a role, 
especially  in  hypophosphatemic  patients.03'05 
Complications  include  widespread  calcifications, 
shock  and  renal  failure.  If  intravenous  phosphate 
is  used,  no  more  than  1 gram  of  elemental  phos- 
phorus should  be  given  within  eight  hours.04 
Neither  intravenously  given  nor  orally  given 
phosphate  should  be  used  if  the  serum  phosphate 
level  exceeds  4 mg  per  dl.  Phosphate  should  also 
be  avoided  in  the  presence  of  significant  renal 
insufficiency.01  Chelating  agents  can  cause  a tran- 
sient drop  in  serum  calcium  level  but  are  nephro- 


toxic.05 Calcitonin  has  been  effective  in  doses  of 
3 to  6 mrc  (Medical  Research  Council)  units 
per  kg  of  body  weight  per  day  and  deserves  fur- 
ther trial.05’08  Hemodialysis  may  be  effective  in 
severe  cases. 

Hypocalcemia  is  an  uncommon  complication 
of  cancer.64’09’70  Calcitonin  production  by  the 
tumor,  sepsis,  malabsorption,  azotemia,  hypomag- 
nesemia, hyperphosphatemia,  anticancer  agents, 
hypoparathyroidism  due  to  destruction  of  the 
glands  by  cancer  or  surgical  operation,  and  in- 
creased calcium  uptake  by  osteoblastic  metastases 
may  each  play  a role.04-66’67’69'72 

Hyperkalemia  and  Hypokalemia 

“True”  hyperkalemia  occasionally  results  from 
successful  therapy  of  exquisitely  sensitive  tumors 
such  as  Burkitt  lymphoma  or  acute  lymphocytic 
leukemia.71'73  Massive  cell  lysis  releases  life- 
threatening  amounts  of  potassium,  as  well  as 
phosphate  and  other  electrolytes.  Anticipation  of 
this  complication  allows  careful  monitoring  of 
serum  electrolyte  levels  and  renal  function.  Ion 
exchange  resins  and  dialysis  may  be  required. 
Hyperuricemia  and  hypocalcemia  may  coexist 
and  should  be  watched  for. 

“False”  hyperkalemia  may  occur  with  patients 
in  whom  platelet  or  leukocyte  counts  are  elevated 
to  a pronounced  degree.72’74  The  cells  lyse  in  the 
tube  before  the  serum  is  separated  for  analysis, 
releasing  intracellular  potassium.  A rapidly  sepa- 
rated, heparinized  specimen  may  show  a normal 
(or  at  least  less  elevated)  plasma  potassium  level. 
No  therapy  is  required.  Normal  findings  on  an 
electrocardiogram  help  to  allay  anxiety. 

Hypokalemia  may  occasionally  be  caused  by  a 
renal  tubular  defect,  perhaps  due  to  muramidase 
(lysozyme),  in  acute  nonlymphocytic  leukemia.75 
Other  causes  include  severe  diarrheal  states 
caused  by  the  Zollinger-Ellison  syndrome,  vaso- 
active-intestinal-polypeptide-producing  islet  cell 
tumors,  colorectal  villous  adenoma,  or  intestinal 
lymphoma.70  Hypokalemia,  sometimes  severe, 
may  be  seen  in  52  percent  of  cancer  patients  who 
have  hypercalcemia.77  This  fact  must  be  kept  in 
mind,  especially  when  intensive  diuretic  therapy 
is  begun. 
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Endobronchial  Metastases  in 
Breast  Carcinoma 

ALLAN  N.  KRUTCHIK,  MD;  CHARLES  K.  TASHIMA,  MD;  AMAN  U.  BUZDAR,  MD,  and 
GEORGE  R.  BLUMENSCHEIN,  MD,  Houston 


In  a consecutive  series  of  1 ,628  patients  with  breast  carcinoma,  six  cases  of 
endobronchial  metastases  were  diagnosed  for  an  incidence  of  0.4  percent. 
The  median  latent  interval  from  the  diagnosis  of  the  primary  carcinoma  until 
the  time  of  diagnosis  of  endobronchial  metastases  was  21  months.  Endo- 
bronchial metastases  can  be  the  initial  manifestation  of  recurrent  cancer  and 
can  present  with  no  abnormalities  shown  on  x-ray  films  of  the  chest.  Because 
of  similar  symptomatology,  the  diagnosis  of  endobronchial  metastases  may 
be  confused  with  a central  bronchogenic  carcinoma  but  the  histological 
appearance  could  differentiate  the  two  entities.  Local  treatment  with  radiation 
therapy  is  usually  inadequate  and  patients  should  also  be  treated  with  some 
form  of  systemic  treatment  such  as  chemotherapy.  The  median  survival  after 
the  diagnosis  of  endobronchial  metastases  was  13  months. 


Endobronchial  metastases  occur  in  only  2 
percent  of  patients  with  solid  tumors  with  renal 
and  colorectal  carcinoma  being  the  most  common 
extrathoracic  tumors  associated  with  endobron- 
chial metastases.1  However,  recently  breast  car- 
cinoma has  been  proposed  as  the  most  common 
tumor  causing  endobronchial  metastasis.2  During 
a two-year  period,  we  have  encountered  six  pa- 
tients with  breast  carcinoma  who  had  documented 
endobronchial  metastases  from  breast  carcinoma. 

Methods  and  Results 

From  the  period  of  July  1974  to  December 
1976  a review  of  1,628  patients  with  breast  car- 
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cinoma  showed  six  cases  (0.4  percent)  of  endo- 
bronchial metastases  from  breast  carcinoma  which 
were  documented  by  bronchoscopy.  Our  chart 
review  was  limited  only  to  cases  in  which  there 
were  grossly  visible  (macroscopic)  endobronchial 
metastases.  Cases  in  which  bronchial  washings 
(microscopic)  alone  were  used  as  a basis  for  the 
diagnosis  of  metastatic  breast  carcinoma  were 
eliminated  from  this  study.  The  patients’  clinical 
characteristics  are  summarized  in  Table  1.  There 
are  several  salient  and  important  features  that 
are  evident  in  this  group  of  patients.  First,  in  two 
of  six  patients,  the  x-ray  studies  of  the  chest  at 
the  time  of  diagnosis  of  endobronchial  metastases 
showed  no  abnormalities.  Second,  in  three  of  six, 
endobronchial  metastases  were  the  initial  mani- 
festation of  recurrent  carcinoma.  Third,  the 
median  latent  interval  from  the  diagnosis  of  pri- 
mary carcinoma  until  the  time  of  diagnosis  of 
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TABLE 

1 . — Patient  Characteristics 

Patient 

Age  of 

Patient  Presenting 

at  Time  Signs  and 

of  EBM  Symptoms 

Time 

Interval  Location 

(months*)  of  EBM 

Chest  X-ray 

Sites  of 
Disease  Before 
Diagnosis 
of  EBM 

Survival  After 
Diagnosis 
of  EBM 
( months) 

i 

54  Cough,  hemoptysis,  dyspnea  20 

LUL  bronchus 

Atelectasis,  pleural  effusion  Soft  tissue 

13 

2 . 

. . 36  Cough 

8 

RUL  bronchus 

Atelectasis 

None 

36 

3 . 

. . 54  Dyspnea,  hoarseness 

84 

RUL  bronchus 

Normal 

Soft  Tissue 

8t 

4 . 

72  Cough 

8 

Rl.L  bronchus 

Normal 

None 

24 

5 . 

. . 33  Cough,  wheezing 

21 

RLL  bronchus 

Pleural  effusion 

None 

14 

6 . 

60  Hemoptysis,  hoarseness 

68 

LUL  bronchus 

Loss  of  lung  volume 

Soft  tissue 

lit 

EBM  = 

endobronchial  metastases  LUL  = 

left  upper  lobe  RLL  = right  lower  lobe  RUL 

= right  upper  lobe 

*Time  interval  between  diagnosis  of  primary  breast  carcinoma  and  the  diagnosis  of  endobronchial  metastases. 
f Alive  at  time  of  this  review  (November,  1977) 


endobronchial  metastases  was  21  months  (range 
8 to  84  months).  Fourth,  localized  radiation 
therapy  was  attempted  in  three  of  six  patients 
with  relief  of  symptoms  in  one  patient.  Fifth,  the 
median  survival  after  the  diagnosis  of  endobron- 
chial metastases  was  13  months  (range  8 to  36 
months) . 

Reports  of  Cases 

Case  1.  In  a 53-year-old  woman  a right  radical 
mastectomy  was  carried  out;  11  of  13  lymph 
nodes  contained  metastatic  breast  carcinoma.  The 
patient  received  postoperative  radiation  therapy 
to  the  peripheral  lymphatics.  In  September  1974, 
she  was  again  treated  with  radiation  therapy  for 
a right  supraclavicular  metastasis  and  received 
concomitant  hormonal  therapy.  In  February  1975 
dyspnea  and  a productive  cough  developed  with 
occasional  hemoptysis;  a small  pleural  effusion 
on  the  left  was  seen  on  an  x-ray  film  of  the  chest. 
Subsequently,  complete  atelectasis  of  the  left  lung 
developed.  Bronchoscopy  showed  an  endobron- 
chial mass  occluding  the  left  upper  main  stem 
bronchus  and  biopsy  of  this  lesion  showed  meta- 
static breast  carcinoma.  The  patient  was  treated 
with  combination  chemotherapy  and  within  ten 
days  the  left  lung  had  completely  reexpanded  and 
the  pleural  effusion  disappeared.  The  pleural  ef- 
fusion reoccurred  in  eight  months  with  a right- 
ward  shift  of  the  mediastinum.  Bronchoscopy 
showed  an  endobronchial  mass  in  the  right  main 
stem  bronchus  at  that  time,  which  was  treated 
with  localized  radiation  therapy  without  improve- 
ment. Four  months  after  bronchoscopy,  menin- 
geal carcinomatosis  developed  and  the  patient 
died. 

Case  2.  A 36-year-old  woman  had  a right 
radical  mastectomy  for  breast  carcinoma  in  1969. 
She  was  well  until  February  1974,  when  a non- 


productive cough  and  dyspnea  developed.  An  x- 
ray  study  of  the  chest  showed  right  hilar  adenop- 
athy and  enlargement  of  the  azygous  vein.  The 
patient  was  given  a trial  of  antibiotics  without 
relief.  Subsequently,  rhonchi  and  chest  pain  over 
the  right  hemithorax  posteriorly  developed.  Eight 
months  later  a bronchoscopy  was  carried  out  and 
showed  stenosis  of  the  right  upper  lobe  bronchus 
with  an  endobronchial  metastasis  present  which 
on  biopsy  was  found  to  be  metastatic  breast  car- 
cinoma. There  was  no  evidence  on  bronchoscopy 
that  the  endobronchial  metastasis  represented  an 
extrabronchial  tumor  arising  from  the  right  hilum 
that  was  eroding  into  the  bronchus.  Shortly  after 
this,  liver  and  bone  metastases  developed  and  a 
bilateral  oophorectomy  was  carried  out;  a partial 
remission  was  obtained.  Subsequently  the  patient 
was  treated  with  adrenalectomy  and  combination 
chemotherapy.  The  patient  died  of  pulmonary 
metastases  36  months  after  the  diagnosis  of  endo- 
bronchial metastases  was  made. 

Case  3.  In  a 54-year-old  woman  a left  mas- 
tectomy was  carried  out.  Metastatic  breast  car- 
cinoma was  found  in  one  out  of  two  axillary 
lymph  nodes  and  postoperative  radiation  therapy 
was  administered.  Five  years  later  a skin  recur- 
rence developed  and  bilateral  oophorectomy  was 
done,  followed  by  sequential  androgen  therapy. 
Shortly  after  the  skin  metastases,  metastases  to 
the  right  breast  developed  and  a simple  mastec- 
tomy was  done.  The  patient  later  was  treated  with 
combination  chemotherapy  for  soft  tissue  metas- 
ases  and  a partial  remission  was  obtained.  Seven 
years  after  the  diagnosis  of  primary  breast  car- 
cinoma, hoarseness  and  dyspnea  developed.  A 
bronchoscopy  showed  an  endobronchial  metas- 
tasis in  the  right  main  stem  bronchus.  Indirect 
laryngoscopy  showed  left  vocal  cord  paralysis  but 
no  tumor  was  found.  The  patient  was  then  treated 
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with  combination  chemoimmunotherapy:  5-flu- 
orouracil,  doxorubicin  hydrochloride  (Adriamy- 
cin®), cyclophosphamide  and  levamisole  with 
stabilization  of  disease  and  is  alive  at  this  time. 

Case  4.  A left  radical  mastectomy  was  carried 
out  in  a 72-year-old  woman.  Metastatic  breast 
carcinoma  was  found  in  24  of  46  nodes.  Post- 
operatively  radioactive  gold  seeds  were  implanted 
in  the  chest  wall.  Eight  months  later  a persistent 
nonproductive  cough  developed;  an  x-ray  film  of 
the  chest  done  at  that  time  showed  no  abnormali- 
ties. Bronchoscopy  showed  an  endobronchial  me- 
tastasis in  the  right  lower  lobe  bronchus.  The 
patient  was  then  treated  with  radiation  therapy 
to  the  involved  lung  without  improvement.  Sub- 
sequently, she  was  treated  with  estrogens  followed 
by  combination  chemotherapy.  There  was  stabili- 
zation of  disease  until  two  years  later  when  brain 
metastases  developed  along  with  progressive  pul- 
monary metastases,  both  unresponsive  to  further 
chemotherapy.  The  patient  died  two  years  after 
the  diagnosis  of  endobronchial  metastases  was 
made. 

Case  5.  In  a 33-year-old  woman  a right  modi- 
fied radical  mastectomy  was  done  in  March  1974. 
There  were  no  axillary  node  metastases.  Postoper- 
ative radiation  therapy  was  given  because  of  the 
location  of  the  carcinoma  (medial  lesion).  In  May 
1974  a prophylatic  left  simple  mastectomy  was 
carried  out.  In  October  1975  a cough,  wheezing, 
a low  grade  temperature  and  a right  pleural  ef- 
fusion developed.  She  was  treated  for  pneumonia 
but  the  symptoms  persisted.  Bronchoscopy  then 
was  carried  out  and  an  endobronchial  tumor  was 
found  occluding  the  right  lower  lobe  bronchus;  a 
biopsy  of  this  tumor  showed  metastatic  breast 
carcinoma.  The  patient  was  treated  with  combi- 
nation chemotherapy  consisting  of  5-fluorouracil, 
doxorubicin  hydrochloride  ( Adriamycin),  cyclo- 
phosphamide and  then  methotrexate  was  substi- 
tuted when  the  dose  of  doxorubicin  hydrochloride 
reached  450  mg  per  sq  meter.  In  December  1975 
a bilateral  oophorectomy  was  done  because  of 
recurrent  pulmonary  metastases.  After  there  was 
an  objective  response  to  oophorectomy  in  regard 
to  lung  metastases,  brain  metastases  developed. 
This  condition  was  treated  with  various  therapies 
including  radiation  therapy.  In  January  1977 
respiratory  distress  developed  and  bronchoscopy 
was  done;  endobronchial  metastases  were  seen  in 
the  area  of  the  carina.  The  patient  then  received 
radiation  to  the  left  lung  with  a good  response. 
However,  after  this,  progressive  pumonary  disease 


developed  and  the  patient  died  16  months  after 
the  diagnosis  of  endobronchial  metastasis  was 
made. 

Case  6.  A left  radical  mastectomy  was  done 
in  a 60-year-old  woman  in  April  1971  for  Paget 
disease  of  the  breast;  axillary  lymph  node  metas- 
tases were  treated  with  postoperative  radiation 
therapy.  In  February  1976  hoarseness  developed, 
followed  by  supraclavicular  metastases.  Radiation 
therapy  to  the  left  supraclavicular  area  and  to  a 
mediastinal  mass  was  administered.  In  October 
1976  dyspnea  and  hemoptysis  developed.  Bron- 
choscopy was  carried  out  and  showed  endobron- 
chial obstruction  of  the  lingular  portion  of  the  left 
lung  with  a tumor  compatible  with  breast  carci- 
noma. Treatment  was  carried  out  with  combina- 
tion chemoimmunotherapy  consisting  of  5-fluoro- 
uracil, doxorubicin  hydrochloride  (Adriamycin), 
cyclophosphamide  and  Corynebacterium  parvum. 
The  patient  noted  subjective  improvement  after 
chemotherapy  was  initiated  and  continued  to  do 
well  until  August  1977,  when  hemoptysis  reap- 
peared along  with  dyspnea.  A bronchoscopy  was 
done  which  showed  an  endobronchial  metastasis 
obstructing  the  left  upper  lobe  bronchus.  This 
relapse  indicated  drug  resistance  and  the  patient 
was  treated  with  a four-day  infusion  of  ampho- 
tericin B followed  by  the  same  chemotherapy  that 
the  patient  had  received  previously  with  no  re- 
sponse. She  is  currently  being  treated  with  vin- 
cristine and  methotrexate;  the  disease  is  stable. 

Discussion 

The  symptoms  and  signs  of  endobronchial 
metastases  from  an  extrathoracic  tumor  may  be 
indistinguishable  from  central  bronchogenic  car- 
cinoma; however,  histological  appearance  should 
readily  differentiate  the  two  entities.  The  presence 
of  carcinoma  in  situ  in  adjacent  bronchial  epithe- 
lium clearly  indicates  primary  bronchogenic  car- 
cinoma.1 Endobronchial  metastasis  can  occur 
before  the  clinical  appearance  of  the  primary 
tumor  and  therefore  it  can  mimic  bronchogenic 
carcinoma. 

In  the  absence  of  common  roentgenographic 
signs  of  bronchial  obstruction  such  as  atelectasis,1 
there  may  be  a low  index  of  suspicion  of  endo- 
bronchial metastasis.  This  was  the  case  in  two  of 
six  patients  who  presented  with  normal  findings 
on  x-ray  studies  of  the  chest  at  the  time  of  diag- 
nosis of  endobronchial  metastases.  In  addition 
two  patients  presented  with  pleural  effusions.  Al- 
though we  have  no  definitive  evidence  that  the 
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pleural  effusions  that  occurred  were  caused  by 
endobronchial  metastasis,  there  is  evidence  in  the 
literature  that  pleural  effusions  can  be  produced 
by  endobronchial  metastasis. :t  In  three  of  the  six 
patients  endobronchial  metastases  developed  as 
the  first  site  of  relapsing  disease  from  breast 
carcinoma;  in  one  of  these  three  patients  x-ray 
films  of  the  chest  showed  no  abnormalities,  with 
the  only  symptom  being  a cough.  As  recently  re- 
ported, endotracheal  metastases  from  breast  car- 
cinoma may  present  with  symptoms  of  cough  and 
hemoptysis  and  this  could  cause  difficulty  in  diag- 
nosing endobronchial  metastases.  However,  tra- 
cheal tumors  usually  do  not  obstruct  a single 
bronchus  and  one  should  not  expect  to  see  atelec- 
tasis of  a lung.  With  normal  findings  on  an  x-ray 
film  of  the  chest,  tomography  of  the  trachea 
should  be  obtained  to  resolve  the  dilemma.4 

The  mean  survival  of  our  group  of  patients 
after  the  diagnosis  of  endobronchial  metastases 
was  13  months.  Two  patients,  however,  survived 
24  and  36  months,  respectively;  this  is  consider- 
ably less  than  another  small,  recently  reported 
group  of  patients  with  breast  carcinoma  whose 
mean  survival  was  29  months.2 

Because  of  the  small  number  of  patients  both 
in  our  series  and  in  the  literature,  it  is  difficult  to 
make  specific  recommendations  for  the  treatment 
of  endobronchial  metastases.  Radiation  therapy 
in  our  series  was  unsuccessful  even  in  the  one 
patient  who  initially  benefitted  because  of  the 
subsequent  development  of  distant  metastases. 
Therefore,  while  radiation  therapy  is  effective  for 
short-term  control  of  local  disease,  most  patients 
relapse  when  this  is  the  only  modality  of  treat- 
ment used.2  In  view  of  the  excellent  response 
achieved  in  the  patient  in  case  1 within  a short 
time  after  the  institution  of  combination  chemo- 


therapy and  also  because  of  another  reported 
case  in  which  the  patient  received  excellent  pal- 
liation with  hormonal  therapy  (fluoxy-mesterone) 
followed  by  chemotherapy,2  we  recommend  that 
systemic  therapy  should  be  employed  in  these 
patients.  It  has  been  shown  that  following  an 
isolated  recurrence  in  breast  cancer,  systemic 
disease  is  already  present  in  a high  percentage  of 
patients  or  will  soon  develop.  Some  3 to  21  per- 
cent of  patients  have  been  reported  to  survive 
five  years  following  regional  therapy — surgical  or 
radiation  therapy,  or  both — after  the  first  evi- 
dence of  recurrence.5’'1  A combination  of  5-flu- 
orouracil,  doxorubicin  hydrochloride  (Adriamy- 
cin)  and  cyclophosphamide  has  significantly 
prolonged  the  disease-free  interval  following 
regional  therapy  of  isolated  recurrence.7 

Endobronchial  involvement  is  not  necessarily 
associated  with  a poor  prognosis  as  noted  by 
mean  survival  in  excess  of  12  months,  with  a few 
patients  surviving  beyond  two  years.  Therefore, 
all  of  these  patients  should  be  treated  with  sys- 
temic therapy  in  addition  to  the  local  therapy — 
radiation  or  surgical  therapy,  or  both — that  is 
administered  for  relief  of  symptomatic  obstruc- 
tion. 
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Urinary  Tract  Infection/Vaginitis 
Protocol 

Use  in  a Walk-in  Clinic 

JOHN  E.  CONTE,  JR.,  MD,  San  Francisco 

A process,  outcome  and  salary-cost  analysis  was  made  of  the  use  of  a urinary 
tract  infection/vaginitis  protocol.  Three  nurse  practitioners,  in  a university- 
based,  walk-in  clinic,  cared  for  128  women  presenting  with  complaints  of 
dysuria  or  vaginal  discharge,  or  both.  There  were  no  significant  differences 
among  the  nurse  practitioners  in  data  collection,  diagnostic  accuracy  or  pa- 
tient outcome.  The  diagnoses  were  correct  in  92  percent,  incorrect  in  6 percent 
and  indeterminate  in  2 percent  of  the  patients.  Incorrect  diagnoses  were  due 
to  presumption  of  urinary  tract  infection  in  patients  with  the  urethral  syndrome 
or  vaginitis.  Of  the  patients,  78  percent  were  actually  sent  home  without  seeing 
a physician.  Concordance  with  the  nurse  practitioners’  physical  examination 
was  100  percent  in  those  patients  examined  by  a physician.  In  82  percent  of  the 
patients  there  was  alleviation  of  symptoms.  Patient  satisfaction  with  this 
method  of  care  was  extraordinary,  with  98  percent  of  the  patients  giving 
favorable  reports.  True  physician  extension  was  achieved  with  a reduction  in 
physician  time  per  patient  from  20  minutes  to  6 minutes.  In  contrast  to  previously 
reported  data,  only  a modest  reduction  in  salary  cost  savings  (10  percent)  could 
be  shown.  The  author  concludes  that  nurse  practitioners  working  in  an  acute 
care  clinic  or  emergency  department  can  see  the  patients  defined  in  the  study 
and  provide  high-quality  care  at  a reasonable  cost. 


Since  1973  the  University  of  California  in  San 
Francisco  has  provided  drop-in  medical  care  for 
adults  in  the  screening  and  acute  care  clinic.  As 
the  community  has  become  aware  of  this  service, 
utilization  of  the  clinic  has  progressively  in- 
creased. Many  of  the  patients  are  women  with 
complaints  suggestive  of  vaginal  or  urinary  tract 
infections. 

Reports  from  a number  of  centers  indicate  that 
nurse  practitioners  using  protocols  can  effectively 
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treat  outpatients  with  a variety  of  problems. 
These  problems  include  low  back  pain,1  strep- 
tococcal pharyngitis,"  upper  respiratory  tract 
complaints,3-4  dysuria  and  vaginal  discharge.4-5 
In  addition  nurse  practitioners  can  provide  other 
forms  of  primary  care.0-7 

Greenfield  and  co-workers,  in  a controlled 
trial,  showed  that  a nurse  practitioner  using  a 
dysuria  protocol  and  a vaginitis  protocol  deliv- 
ered effective  care  to  women  in  a university 
health  service.  They  concluded  that  the  care  was 
safe  and  would  have  resulted  in  physician  time- 
saving if  the  referral  recommendation  in  the  pro- 
tocols had  been  carried  out.  However,  in  that 
trial  all  the  patients  were  examined  by  physicians. 

The  study  reported  here  was  designed  to  evalu- 
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ate  the  use  of  the  dysuria  and  vaginitis  protocols 
in  an  open,  university-based  walk-in  clinic.  The 
following  questions  were  asked:  Does  the  use  of 
the  protocols  in  this  setting  result  in  verifiable, 
high-quality  patient  care?  Is  the  cost  of  the  care 
rendered  in  this  manner  reasonable? 

An  extensive  process,  outcome  and  cost  analy- 
sis of  the  care  of  128  protocol-managed  patients 
forms  the  basis  for  this  report. 

Materials  and  Methods 

The  screening  and  acute  care  clinic  has  an 
average  monthly  census  of  1,600  patients  and  is 
staffed  by  salaried  physicians,  nurses,  medical 
students  and  clerical  personnel.  It  is  open  to  the 
public  12  hours  a day,  six  days  a week.  Patients 
presenting  with  complaints  suggestive  of  serious 
illness  are  triaged  to  the  emergency  department 
and  therefore  are  not  seen  in  the  clinic. 

Three  nurse  practitioners  used  either  or  both  of 
two  protocols;  one  for  the  evaluation  of  dysuria 
and  the  second  for  vaginal  discharge.  Both  were 
adapted  from  protocols  originally  described  by 
Greenfield  and  associates.'  The  nurses  are  di- 
rected to  the  use  of  a specific  protocol  by  a 
patient's  presenting  complaint;  for  example, 
“painful  or  frequent  urination”  requires  use  of  the 
dysuria  protocol  and  “vaginal  discharge”  requires 
use  of  the  vaginitis  protocol.  If  both  complaints 
were  present,  both  protocols  were  used.  The  pro- 
tocol directs  the  nurse  practitioner  to  elicit  and 
record  the  patient’s  subjective  complaints,  take  a 
medical  history,  carry  out  a limited  physical  ex- 
amination and  initiate  tests.  The  protocol  then 
directs  the  user  to  an  assessment  of  the  patient’s 
condition  and  diagnosis.  Depending  upon  the 
diagnosis  and  the  findings,  the  nurse  either  initi- 
ates therapy  and  follow-up  after  a brief  discussion 
with  a physician  or  requests  a physician  consulta- 
tion. Follow-up  is  undertaken  by  telephone  con- 
tact within  a week  of  the  initial  visit  or  analysis 
of  subsequent  clinic  visits. 

Three  levels  of  physician  consultation  for  the 
nurse  practitioner  are  defined  and  required  by  the 
protocols:  ( 1 ) brief  verbal  consultation  with  a 
physician  after  the  evaluation  was  completed  and 
the  therapeutic  plan  formulated;  (2)  more  ex- 
tensive verbal  consultation  as  specified  in  certain 
sections  of  the  protocol  when  unusual  or  com- 
plicated history  was  present,  and  (3)  interview 
and  examination  of  the  patient  by  the  physician 
when  abnormal  physical  findings  were  present. 

After  one  of  the  above  interactions,  the  phy- 


sician was  asked  to  complete  a form  describing 
his  degree  of  involvement  and  overall  evaluation 
of  the  care  of  the  patient.  (Tables  7 and  8.) 

Patient  satisfaction  was  evaluated  by  asking 
each  patient  to  complete  a short  questionnaire 
which  included  the  following:  ( 1 ) Were  you  in- 
terviewed promptly  by  the  clerk  on  duty?  (2)  Was 
the  clerk  courteous  and  efficient?  (3)  Did  you 
see  the  nurse  practitioner  promptly?  (4)  Were 
you  satisfied  with  the  care  you  received  today 
from  the  nurse  practitioner?  (5)  Were  you  satis- 
fied with  your  overall  experience  at  the  screening 
and  acute  care  clinic? 

Time  spent  by  the  nurse  practitioners  and  phy- 
sicians involved  with  the  protocol  patients  was 
estimated  by  each  of  the  clinic  staff.  These  esti- 
mates were  obtained  intermittently  throughout 
the  study  and  at  the  completion  of  the  study. 
Final  time  estimates  for  each  degree  of  physician 
contact  and  for  nurse  practitioner  time  were  cal- 
culated as  an  average  of  estimated  times  for  each 
category.  Cost  savings  were  calculated  using  an 
average  salary  rate  of  $8  per  hour  for  nurse  prac- 
titioners and  $18  per  hour  for  staff  physicians. 

Each  medical  record  was  audited  by  the  author 
using  a prearranged  set  of  criteria,  summarized 
in  Tables  2 and  3.  Expected  compliance  for  each 
of  the  entries  was  set  at  100  percent — that  is,  the 
audited  item  was  to  be  present  in  every  record. 

At  biweekly  meetings  with  each  of  the  nurse 
practitioners  the  results  of  the  current  audits, 
follow-up  contact  and  patients’  medical  records 
were  discussed.  Progress  of  the  study  was  made 
available  to  clinic  personnel. 

At  the  end  of  the  study,  data  from  the  audits 
were  transferred  to  punch  cards  and  entered  into 
a computer  for  statistical  analysis. 

Laboratory  tests  in  the  clinic  were  done  by  the 
nurses  as  directed  by  the  protocols  and  as  de- 
scribed by  Greenfield.1  A diagnosis  of  urethral 
syndrome  was  made  if,  in  a patient  with  dysuria, 
the  urine  culture  was  negative  and  vaginitis  was 
not  present. 

Results 

In  all,  128  patients  were  included  in  the  study. 
The  dysuria  protocol  alone  was  completed  in  14 
patients,  the  vaginitis  protocol  alone  in  96  pa- 
tients and  both  protocols  in  18  patients. 

The  youngest  patient  was  17  and  the  oldest  66 
years  old,  with  an  average  age  of  27. 

Follow-up  was  attempted  for  each  patient  seen 
in  the  clinic:  61  patients  (48  percent)  were  con- 
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tacted  by  telephone  and  42  patients  (33  percent) 
were  seen  again  in  the  clinic;  follow-up  was  not 
possible  for  25  (19  percent)  patients.  However, 


TABLE  1. — Summary  of  Diagnoses 


Diagnosis  Number 


Nonspecific  vaginitis  41 

Candida  vaginitis 39 

Trichomonas  vaginitis 14 

Urethral  syndrome  9 

Urinary  tract  infection  6 

Herpes  genitalis 4 

Nonspecific  vulvitis 4 

Pelvic  inflammatory  disease*  . . 3 

Foreign  body  in  vagina 3 

Nonspecific  cervicitis 2 

Gonococcal  cervicitis  2 

Normal  examination  findings  . . 2 

Endometriosis  1 

Chlamydial  cervicitis 1 

Cystocele  1 

Phagdenic  ulcer 1 

Venereal  warts 1 


134t 


‘Cultures  for  Neisseria  gonorrhea  in  these  three  patients  were 
negative. 

i'Total  is  more  than  the  number  of  patients  because  several 
patients  had  more  than  one  diagnosis. 


all  patients  were  advised  to  return  to  the  clinic  if 
symptoms  persisted.  Diagnoses  are  summarized 
in  Table  1. 

Data  Base  Acquisition 

Appropriate  statements  regarding  sexual  ac- 
tivity and  the  possibility  of  venereal  disease  ex- 
posure were  recorded  in  100  percent  of  the  114 
patients  in  whom  the  vaginitis  protocol  was  used 
(Table  2).  With  the  exception  of  Venereal  Disease 
Research  Laboratory  tests,  all  of  the  data  were 
present  in  greater  than  90  percent  of  the  records. 
Data  collection  using  the  dysuria  protocol  (Table 
3)  was  less  complete.  For  example,  under  His- 
tory, the  statement  regarding  genitourinary  or 
gynecological  procedures  was  recorded  in  81.3 
percent  of  patients;  a statement  regarding  general 
appearance  was  recorded  in  87.5  percent,  and 
presence  or  absence  of  flank  tenderness  was  re- 
corded in  81.3  percent  of  patients.  All  other  data 
were  recorded  in  greater  than  90  percent  of 
patients. 

Diagnostic  accuracy  by  protocol  is  summarized 
in  Table  4. 

The  physicians  involved  were  satisfied  with  the 


TABLE  2. — Data  Base  Acquisition  by  Nurse  Practitioner  Using 
Vaginitis  Protocol * 


Observed  Expected 
Number  of  Percent  Percent 
Patients  Compliance  Compliance 


Statement  regarding  presence  or  absence  appropriately  entered  in  record 

Subjective 


A.  Vaginal  discharge  

113 

99.1 

100 

B.  Abdominal  pain,  back  pain  

110 

96.5 

100 

C.  Nausea,  vomiting,  fever,  chills  

112 

98.2 

100 

D.  Genitourinary  or  rectal  symptoms  

113 

99.1 

100 

History 

A.  Previous  vaginitis;  pelvic  inflammatory  disease 

112 

98.2 

100 

B.  Contraceptive  use,  menstrual  history, 

pregnancy  history  

114 

100 

100 

C.  Drug  allergy  

108 

94.7 

100 

D.  Sexual  activity;  veneral  disease  exposure  . . . 

114 

100 

100 

E.  Diabetes  

109 

95.6 

100 

F.  Current  medication  use 

113 

99.1 

100 

Statement  regarding  objective  findings  appropriately  entered  in  record 

Objective 

A.  General  appearance • 

103 

90.4 

100 

B.  Blood  pressure  and  pulse  

108 

94.7 

100 

C.  Pelvic  examination  

113 

99.1 

100 

Laboratory  tests  appropriately  done  or  ordered,  or  both 

Laboratory 

A.  Microscopic  

113 

99.1 

100 

B.  Gonoccal  cultures  indicated  

113 

99.1 

100 

C.  Veneral  disease  research  laboratory  test  . . . 

99 

86.8 

100 

‘The  vaginitis  protocol  was  used  in  a total  of  114  ] 

patients.  The 

dysuria 

protocol  was 

also  completed  in  18  of  these  114  patients. 
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overall  care  rendered  by  the  nurse  practitioners  in 
123  of  the  124  patients  for  whom  evaluation 
forms  were  submitted  (Table  5).  In  one  instance, 
the  physician  felt  that  a chlamydial  culture  should 
have  been  obtained  in  a patient  with  cervicitis. 
Chlamydial  cultures,  however,  were  not  a routine 
part  of  the  protocol. 

There  was  agreement  with  the  nurse  practi- 
tioners’ findings  in  all  28  patients  where  the  pro- 
tocol called  for  interview  and  examination  by  a 
physician. 

Antibiotic  use,  as  directed  by  the  dysuria  pro- 
tocol, is  summarized  in  Table  6.  Quantitative 
urine  culture  was  done  in  all  patients.  In  six  of 
the  32  patients  with  symptoms  suggesting  urinary 
tract  infection,  cultures  were  positive.  Of  the  32, 
a total  of  12  (38  percent)  had  vaginitis  with 
negative  urine  cultures;  9 (28  percent)  had  the 
urethral  syndrome.  In  five  patients  (16  percent) 
a microbiologic  cause  for  the  urinary  tract  symp- 
toms could  not  be  proven.  The  symptoms  in  these 
patients  were  attributed  to  psychosomatic  factors 
or  endometriosis,  or  were  felt  to  be  indeterminate. 

Antibiotic  therapy  was  appropriately  instituted 


in  all  six  patients  with  culture-proven  urinary 
tract  infections.  Of  the  remaining  26  patients, 
antibiotic  therapy  was  instituted  appropriately 
according  to  the  protocol  criteria  in  nine  and 
inappropriately  in  one.  In  these  patients,  the 
antibiotic  administration  was  stopped  when  the 
urine  culture  was  known  to  be  negative.  In  one 
patient  the  urine  culture  was  lost;  the  antibiotic 
therapy  was  continued  and  the  diagnosis  judged 
to  be  indeterminate. 

None  of  the  patients  for  whom  the  vaginitis 
protocol  only  was  completed  received  an  orally 


TABLE  4. — Accuracy  of  Diagnosis 


Number  of  Patients 

Number 
in  each 
Category 

Correct 

Diag- 

nosis 

Incor- 

rect 

Diag- 

nosis 

Indeter- 
minate 
Diag- 
nos  is 

Vaginitis  protocol*  alone 

. 96 

95 

0 

i 

Dysuria  protocol*  alone  . 

14 

7 

6 

i 

Both  protocols  

18 

16 

2 

Total  

. 128 

118 

8 

2 

*The  difference  in  diagnostic  accuracy  between  the  protocols 
did  not  achieve  statistical  significance:  p = 0. 11;  Fisher’s  exact  test. 


TABLE  3. — Data  Base  Acquisition  by  Nurse  Practitioner  Using 
Dysuria  Protocol * 


Observed  Expected 
Number  of  Percent  Percent 
Patients  Compliance  Compliance 


Statement  regarding  presence  or  absence  appropriately  entered  in  record 

Subjective 


A.  Dysuria,  frequency,  urgency,  hematuria  .... 

32 

100 

100 

B.  Nausea,  vomiting,  chills,  fever  

31 

96.9 

100 

C.  Suprapubic  pain  

31 

96.9 

100 

D.  Back  pain  

31 

96.9 

100 

E.  Vaginal  discharge  

32 

100 

100 

History 

A.  Previous  urinary  tract  infection  or 

kidney  disease  

31 

96.9 

100 

B.  Genitourinary  or  gynecological  surgery  or 
procedures  

26 

81.3 

100 

C.  Relationship  to  sexual  activity  

30 

93.8 

100 

D.  Current  medications  

31 

96.9 

100 

E.  Drug  allergy  

31 

96.9 

100 

Statement  regarding  objective  findings  appropriately  entered  in 

record 

Objective 

A.  General  appearance 

28 

87.5 

100 

B.  Flank  tenderness  

26 

81.3 

100 

C.  Suprapubic  tenderness  

30 

93.8 

100 

Laboratory  tests  appropriately  done  or  ordered,  or  both 

Laboratory 

A.  Microscopic  

32 

100 

100 

B.  Protein,  glucose  

32 

100 

100 

C.  Urine  culture  

32 

100 

100 

*The  dysuria  protocol  was  used  in  a total  of  32  patients.  The  vaginitis  protocol  was  also 
completed  in  18  of  these  32  patients. 
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given  antibiotic  in  the  clinic.  Three  patients  with 
the  diagnosis  of  pelvic  inflammatory  disease  were 
referred  to  the  emergency  department  where  anti- 
biotic therapy  was  initiated. 

Outcome  was  evaluated  using  degree  of  patient 
satisfaction,  alleviation  of  symptoms  and  cure 
of  culture-proven  urinary  tract  infection  as  cri- 
teria (Table  7). 

Patient  satisfaction  forms  were  completed  by 
all  of  the  patients  and  only  two  described  annoy- 
ance associated  with  a long  wait  at  the  clinic. 
Neither  complained  about  the  skill  level  of  the 
nurse  practitioners  or  quality  of  care,  or  about  not 
being  examined  by  a physician. 

Follow-up  was  not  available  for  24  of  the  128 
patients;  they  are  considered  indeterminate.  Of 
104  for  whom  follow-up  was  available,  85  (82 
percent)  had  alleviation  of  symptoms.  The  most 
common  diagnosis  in  the  19  patients  who  did  not 
have  alleviation  of  symptoms  was  vaginitis.  In  1 1 
of  these  the  cause  was  “nonspecific,”  in  3 tricho- 
monas and  in  2 Candida.  One  patient  had  chronic 
pelvic  inflammatory  disease.  In  two  patients  who 
did  not  have  alleviation  of  symptoms  the  diag- 
noses were  “of  unknown  etiology”  (one  patient) 
and  the  urethral  syndrome  (one  patient). 

Five  of  the  six  patients  with  culture-proven 
urinary  tract  infections  were  cured  as  measured 
by  a negative  follow-up  culture.  In  one  patient  a 
urine  culture  was  omitted  on  the  follow-up  visit 
but  the  patient  was  asymptomatic  and  there  were 
no  cells  or  bacteria  on  microscopic  examination 
of  a urine  specimen.  This  patient  was  regarded 
cured.  Table  8 summarizes  the  three  levels  of 
physician  involvement  and  the  time  spent  per 
patient  for  each  category. 

Calculated  average  time  spent  and  salary  costs 
per  patient  visit  are  summarized  in  Table  9.  The 
physician  time  spent  was  six  minutes  and  the 
physician  salary  cost  per  protocol  patient  was 
$1.80.  The  nurse  practitioner  time  spent  was  26.7 
minutes  and  cost  per  protocol  patient  was  $3.56. 
Therefore,  the  total  salary  cost  (physician  and 


nurse)  per  protocol  patient  was  $5.36.  Without 
the  use  of  protocols,  physicians  in  the  clinic  esti- 
mated that  patients  with  complaints  of  dysuria 
and  vaginal  discharge  are  seen  at  the  rate  of  three 
per  hour  (20  minutes  per  patient).  The  average 
physician  cost  per  patient  without  protocol  care, 
therefore,  amounts  to  $6.00. 

Discussion 

In  1974  Greenfield  and  his  associates  published 
the  urinary  tract  infection/vaginitis  protocols  used 
in  this  study.  In  all,  140  patients  in  a university 
health  service  were  cared  for  by  one  nurse  prac- 
titioner in  that  study.  The  authors  concluded  that 
the  resultant  care  was  of  high  quality,  safe  and 
would  have  saved  time  for  physicians  if  the  rec- 
ommendations of  the  protocol  had  been  imple- 
mented. 

The  study  reported  here  was  done  to  examine 
critically  the  quality  of  care  and  salary  cost 
aspects  of  the  use  of  the  protocols  in  an  open 
walk-in  clinic.  As  much  as  possible,  the  usual 
clinic  routines  were  not  interfered  with.  The  audit 
was  conducted  using  the  medical  records  gener- 
ated by  the  three  nurse  practitioners.  It  is  impor- 
tant to  emphasize  that  the  physician  interaction 
recommendations  of  the  protocol  were  actually 
carried  out.  Patients  were  not  asked  routinely  to 


TABLE  6. — Diagnosis  and  Antibiotic  Use  in  Patients 
for  Whom  the  Dysuria  Protocol  Was  Completed 


Diagnosis 

Patients 

Percent 

Number 

Receiving 

Oral 

Antibiotics 

Urinary  tract  infection  alone  5 
Urinary  tract  infection 

16 

5 

and  vaginitis  

. . . 1 

3 

1 

Vaginitis  alone  

. . . 12 

38 

2 

Urethral  syndrome  .... 

. . . 9 

28 

7* 

Other  

. . . 5 

16 

1 

Total  

32 

100 

16 

*One  patient  in  this  group  was  inappropriately  given  an  anti- 
biotic; microscopic  criteria  for  therapy  were  not  present  but 
treatment  was  begun  because  of  the  patient’s  history  of  previous 
urinary  tract  infections. 


TABLE  5. — Physician  Satisfaction  with  Nurse  Practitioner  Care  and 
Concordance  with  Physical  Examination 

lndeter- 


Yes 

No 

minate 

T otal 

Physician  satisfaction  with  care  given  by  nurse 
practitioners  (all  patients)  

123 

1 

4 

128 

Physician  agreed  with  nurse  practitioner  in  those 
patients  requiring  examination  by  the  physician 
(28  patients)  

28 

0 

0 

28 
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return  to  the  clinic  for  reevaluation  (except  those 
with  urinary  tract  infection)  because  this  is  usu- 
ally unnecessary  for  patients  with  these  minor 
acute  illnesses. 

In  spite  of  the  attempt  to  maintain  a business- 
as-usual  routine  in  the  clinic,  a positive  bias  has 
almost  certainly  been  introduced  into  these  re- 
sults. All  of  the  clinic  personnel  knew  that  the 
care  of  protocol  patients  was  being  audited.  Re- 
sults of  the  audit  were  made  available  to  the  staff. 
In  addition,  the  motivation  and  enthusiasm  of  the 
nurse  practitioners  was  very  high  because  this  was 
a new  patient  care  activity  and  because  they  felt 
personally  challenged  by  the  audit. 

Despite  these  limitations,  we  feel  that  a num- 
ber of  conclusions  are  justified. 

Data  base  acquisition  for  the  protocol  patients 
was  excellent.  Comparative  figures  for  these  pro- 
tocols are  not  in  the  literature.  However,  the  com- 
pliance rates  for  all  categories  of  information  were 
high.  There  were  no  significant  differences  be- 
tween the  nurse  practitioners  or  between  protocols 
in  data  collection. 

The  high  degree  of  diagnostic  accuracy  previ- 
ously reported  for  nurse  practitioners  using  these 
protocols  is  confirmed  in  this  study.  There  were 
no  significant  differences  among  the  three  nurse 
practitioners  or  between  the  protocols.  In  96 
patients  for  whom  the  vaginitis  protocol  only  was 


completed  the  diagnosis  was  correct  in  95  and 
indeterminate  in  one.  In  14  patients  for  whom 
the  dysuria  protocol  only  was  completed,  the 
diagnosis  was  correct  in  seven,  incorrect  in  six 
and  indeterminate  in  one.  Of  the  six  patients  in 
whom  the  diagnosis  was  incorrect,  the  nurse  prac- 
titioner had  made  an  appropriate  assessment  as 
specified  by  the  protocol.  In  these  cases,  presump- 
tive diagnosis  of  urinary  tract  infection  was  made 
on  the  basis  of  microscopic  findings  in  the  urine. 
However,  all  six  patients  had  negative  urine  cul- 
tures and  were  judged  to  have  the  urethral  syn- 
drome. Of  the  18  patients  for  whom  both  pro- 


TABLE  9. — Time  Spent  and  Salary  Costs  per 
Patient  Visit 

A verage 

A verage 

Time 

Salary 

Per  Patient 

Cost 

Visit 

Per  Patient 

( minutes ) 

Visit 

Physicians  with  protocol-managed 

patients  6 $1.80 

Nurse  practitioners  with  protocol- 

managed  patients  26.7  $3.56 


Total  $5.36 


Physicians  without  nurse  practi- 
tioner protocol  care*  20  $6.00 

‘Based  on  estimates  by  clinic  physicians  of  three  patients  per 
hour  without  nurse  practitioner  protocol  care  and  an  hourly  rate 
of  $18  for  physicians. 


TABLE  7. — Patient  Outcome 


Indeter- 

minate 


Diag- 

Determinate  Diagnoses  noses 


Y es  Percent 

No  Percent  Total  Percent 

Number 

Patient  satisfied  with  care  .126  98 

2 

2 

128  100 

0 

Alleviation  of  symptoms  ...  85  82 

19 

18 

104  100 

24 

Cure  of  culture-proven 

urinary  tract  infection  ...  6 100 

0 

0 

6 100 

0 

TABLE  8. — Physician  Involvement  With  Patient 

Care  and  Time  Estimates 

Patients 

Number  Percent 

Physician 
Time  per 
Patient 
in  this 
Category 
‘ (minutes) 

NP 

Time  per 
Patient 
in  this 
Category 
(minutes) 

Brief  discussion  with  nurse  practitioner,  sign 
chart  and  prescription,  no  examination  . 

78 

61.5 

3.5 

23.5 

More  extensive  verbal  consultation  with 
nurse  practitioner,  sign  chart  and  pre- 
scription, no  examination  

21 

16.5 

7.5 

27.5 

Interview  and  examination  of  the  patient  by 
physician  

28 

22.0 

12.5 

35.0 

Total  

127* 

100.0 

♦Degree  of  physician  involvement  indeterminate  in  one  patient. 
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tocols  were  used,  the  diagnosis  was  correct  in  16 
and  incorrect  in  2.  In  one  of  the  two  incorrectly 
diagnosed  patients,  the  nurse  practitioner  failed 
to  comply  with  the  protocol  logic;  a diagnosis  of 
urinary  tract  infection  was  made  even  though  an 
insufficient  number  of  leukocytes  were  present 
on  the  microscopic  examination.  The  nurse  devi- 
ated from  the  recommended  procedure  because 
the  patient  gave  a history  of  multiple  previous 
urinary  tract  infections.  The  urine  culture  was 
negative  and  administration  of  sulfisoxazole  was 
stopped  the  following  day. 

The  quality  of  care  rendered  by  the  nurse 
practitioners  is  further  substantiated  by  the  favor- 
able physician  evaluation.  Although  only  22  per- 
cent of  the  patients  were  examined,  all  of  the 
patients’  records  and  prescriptions  were  signed 
by  a physician.  No  serious  errors  of  omission  or 
commission  were  attributed  to  the  nurse  practi- 
tioners. In  28  patients  who  were  examined  by  a 
physician  there  was  100  percent  concordance 
with  the  nurse  practitioners’  physical  findings. 

Our  results  indicate  that  antibiotic  use  was 
controlled  and  minimized  by  the  protocols.  None 
of  the  96  patients  for  whom  the  vaginitis  protocol 
only  was  completed  received  an  orally  given  anti- 
biotic. Metronidazole  was  appropriately  used  in 
patients  with  trichomonas  infections  early  in  the 
study,  but  later  was  replaced  with  topical  therapy. 
With  one  exception,  as  previously  described,  ge- 
neric antibiotics  were  appropriately  prescribed 
for  patients  presenting  with  urinary  tract  symp- 
toms. In  no  patient  was  an  antibiotic  inappropri- 
ately withheld  or  prescribed  in  the  wrong  dose. 

Most  important,  patient  outcome  was  highly 
favorable.  Of  the  patients,  82  percent  had  allevi- 
ation of  symptoms.  This  symptomatic  response 
is  very  close  to  that  previously  reported.4,5  All 
patients  with  culture-proven  urinary  tract  infec- 
tion had  symptomatic  response  and  cure  of  the 
infection  bv  the  criteria  previously  discussed. 

No  serious  symptomatic  illnesses  were  missed. 
Three  patients  were  appropriately  referred  to  the 
emergency  department  with  correct  diagnoses  of 
pelvic  inflammatory  disease.  Foreign  bodies  in 
the  vagina  were  detected  by  the  nurse  practi- 
tioners in  two  patients.  Our  data  confirm  Green- 
field’s hypothesis  that  the  protocols  are  conserva- 
tive in  their  recommendations  and  that  they  can 
be  used  safely  in  an  “open”  clinic. 

Patient  satisfaction  in  this  study  was  extra- 
ordinarily high  and  almost  unanimous.  We  feel 
that  this  degree  of  patient  satisfaction  is  unprece- 


dented, at  least  at  this  medical  center,  and  reflects 
the  soundness  of  this  approach  to  patient  care. 

Komaroff  and  co-workers,4  using  these  pro- 
tocols and  a urinary  tract  infection  protocol 
reported  that  medication  costs  per  visit  were 
virtually  the  same  for  nurse  practitioner  protocol 
care  and  routine  clinic  care.  In  addition,  labora- 
tory costs  were  35  percent  less  with  nurse  prac- 
titioner protocol  care  than  with  routine  clinic 
care.  Although  we  did  not  analyze  our  data  speci- 
fically for  these  costs,  our  experience  with  this 
group  of  patients  would  support  their  conclusions. 

Finally,  these  data  confirm  that  the  protocols 
save  time  for  physicians  when  used  in  a walk-in 
clinic.  It  is  important  to  empasize  that  78  percent 
of  the  patients  were  not  examined  by  a physician 
and  the  average  physician  time  per  patient  was 
reduced  from  20  minutes  to  6 minutes.  Therefore, 
true  “physician  extension”  was  achieved. 

However,  because  of  the  longer  time  spent  per 
patient  by  the  nurse  practitioners  we  were  only 
able  to  show  a 10  percent  overall  salary  cost 
savings.  This  figure  is  less  than  the  salary  cost 
savings  shown  by  Komaroff  and  co-workers  using 
these  protocols  and  a urinary  tract  infection  pro- 
tocol.4 Their  reported  savings  were  achieved 
through  a 91  percent  reduction  in  physician  time 
per  patient,  from  15.5  to  1.4  minutes.  We  were 
unable  to  show  this  level  of  physician  timesaving. 

We  feel  it  is  reasonable  to  conclude  that  nurse 
practitioners  in  the  type  of  clinic  studied,  seeing 
patients  on  the  average  of  two  per  hour,  provide 
high  quality  care  at  a reasonable  cost.  Some 
salary  cost  savings  are  realized  but  are  not  as 
great  as  previously  reported.  The  protocols  con- 
trol and  minimize  antibiotic  use  and  achieve  sub- 
stantial savings  in  time  for  physicians. 
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Unifocal  Bone  Findings  by  Scintigraphy 

Clinical  Significance  in  Patients  With  Known  Primary  Cancer 

ALLAN  H.  RAPPAPORT,  MD,  San  Francisco,  PAUL  B.  HOFFER,  MD,  New  Haven,  Connecticut, 
and  HARRY  K.  GENANT,  MD,  San  Francisco 


Preliminary  findings  suggest  that  in  patients  with  known  primary  cancer,  a large 
percentage  of  unifocal  lesions  seen  on  radionuclide  bone  scans  are  not 
metastatic.  In  a survey  of  radionuclide  bone  studies  done  on  861  consecutive 
patients,  30  patients  with  known  primary  cancer  had  solitary  lesions.  Adequate 
follow-up  information  was  available  on  21  of  these  30  patients.  In  only  four 
did  the  lesions  prove  to  be  caused  by  metastatic  malignancy. 


Oncologists  increasingly  rely  on  radionuclide 
bone  scans  to  determine  the  presence  of  osseous 
metastases  in  patients  with  malignant  disease.  It 
is  of  utmost  importance,  therefore,  to  know 
whether  lesions  seen  on  the  scans  of  such  patients 
are  due  to  metastatic  disease.  The  purpose  of  our 
study  was  to  review  solitary  abnormalities  seen 
on  bone  scan  to  determine  how  often  these 
findings  were  caused  by  metastatic  versus  benign 
lesions. 

Patients  and  Methods 

At  our  institution  between  July  1,  1974,  and 
June  30,  1975,  861  bone  scans  were  done.  All 
studies  were  carried  out  using  approximately  15 
millicuries  of  pyrophosphate  Tc  99m  injected 
intravenously  about  three  hours  before  scan.  An- 
terior and  posterior  whole  body  images  were 
obtained  using  either  a dual  probe  5 inch  sodium- 
iodine  crystal  rectilinear  scanner  (Ohio  Nuclear 
84D)  or  an  Anger  camera  with  scanning  table 
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(Searle  Radiographics  Pho  Gamma  IV).  All  scans 
were  interpreted  by  an  experienced  physician  in 
nuclear  medicine.  The  clinical  report  recorded  at 
the  time  of  the  study  served  as  the  basis  for  de- 
termining if  a solitary  lesion  was  present.  All  bone 
scan  reports  for  this  period  were  reviewed.  All 
positive  reports  describing  a solitary  lesion  were 
selected  for  further  evaluation. 

Of  all  scans,  63  (7.3  percent)  showed  a soli- 
tary lesion.  Of  these  solitary  lesions,  30  occurred 
in  patients  being  evaluated  for  osseous  metastases 
and  serve  as  the  primary  study  group  for  this 
report. 

Eighteen  of  the  30  patients  were  male  and  12 
were  female.  The  median  age  was  60  years  with 
a range  of  14  to  82.  In  21  of  these  patients  a 
probable  cause  of  the  scan  finding  was  deter- 
mined by  radiograph,  laboratory  data,  biopsy, 
clinical  observation  for  at  least  18  months  or  a 
combination  of  these  methods. 

In  the  remaining  nine  patients  follow-up  infor- 
mation was  inadequate  to  establish  the  cause  of 
the  positive  scan  finding.  This  group  included 
two  patients  who  had  undergone  radiation  or 
chemotherapy  for  presumed  metastatic  disease 
based  on  the  scan  finding  and  clinical  symptoms. 
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Three  patients  died  within  one  month  of  scan  and 
no  histologic  confirmation  of  the  suspected  osse- 
ous lesion  was  obtained.  In  the  remaining  four 
patients  clinical  follow-up  was  inadequate  al- 
though in  one  of  these  patients  with  a solitary 
area  of  uptake  in  the  humeral  head  region  a 
diagnosis  of  “bursitis”  was  recorded  in  the  clinical 
record. 

Results 

The  solitary  bone  scan  lesion  was  proven  to 
definitely  represent  metastatic  disease  in  only  four 
patients.  In  17  patients  the  lesion  proved  to  be 
due  to  an  incidental  benign  disorder  (8  patients) 
or  no  further  evidence  was  found  to  confirm  a 
metastatic  lesion  after  a follow-up  period  of  at 
least  18  months.  These  results  are  summarized  in 
Table  1.  The  bone  scans  of  five  of  this  group  of 
17  patients  are  shown  in  Figures  1 through  5. 

Discussion 

Radionuclide,  skeletal  imaging  is  particularly 
useful  in  evaluating  the  cases  of  patients  with 
known  primary  cancer  before  they  undergo  defini- 
tive therapy.  Its  popularity  has  increased  as  a 
result  of  the  introduction  of  effective,  low-cost, 
bone-seeking  radiopharmaceuticals,  such  as  pyro- 
phosphate TC  99m  and  concurrent  improvements 
in  imaging  equipment.1 


The  greater  sensitivity  of  scintiscans  compared 
with  conventional  radiographs  in  the  detection  of 
metastatic  disease  is  well  documented. 2-6  The 
percentage  of  false  negative  scans  in  large  series 
was  found  to  be  invariably  less  than  5 percent; 
for  radiographs,  the  percentage  of  false  negative 
studies  typically  exceeded  10  percent.  However, 
despite  its  greater  sensitivity,  the  bone  scan  when 
used  alone  as  an  indicator  of  osseous  metastasis 
lacks  specificity.7-13  It  is  important  to  be  aware 
of  the  lack  of  specificity  of  the  bone  scan  because 
confirmation  of  metastatic  disease  frequently 
alters  therapy. 

It  has  been  our  clinical  impression  that  solitary 
scan  lesions  in  patients  with  known  malignancy 
must  be  carefully  evaluated  to  avoid  potentially 
harmful  overstaging.  This  impression  is  confirmed 
by  the  results  of  this  study.  It  is  often  difficult  to 
confirm  a specific  metastatic  lesion  in  a patient 
with  known  malignancy  once  a presumed  diag- 
nosis of  metastasis  has  been  made.  In  our  series, 
however,  only  four  of  21  confirmed  solitary 
lesions  were  due  to  metastatic  disease.  Even  if  the 
remaining  9 patients  with  inadequate  follow-up 
were  presumed  to  have  lesions  due  to  metastasis, 
the  overall  incidence  of  positive  solitary  lesions 
due  to  metastatic  disease  would  be  13  of  30  pa- 
tients, less  than  50  percent. 

These  results  confirm  the  previously  reported 


TABLE  1. — Twenty-one  Patients  With  Diagnosis  of  Malignancy  and  Solitary  Bone  Lesion  on  Scan 


Site  of 

Primary  Site  of  Positive 

Lesion  , Histologic  Diagnosis  Scan  Finding  Cause 


Skin  Malignant  melanoma  Right  rib  Metastasis 

Skin  Malignant  melanoma  Left  rib  Unknown,  no  clinical  evidence  of  metastasis 

18  months  after  scan 

Skin  Malignant  melanoma  L3  vertebra  Paget  disease 

Skin  Malignant  melanoma  Right  femur  Enchondroma 

Skin  Malignant  melanoma  Right  foot  Unknown,  no  clinical  evidence  of  metastasis 

18  months  after  scan 

Skin  Malignant  melanoma  Left  femur  Bone  island 

Breast  Adenocarcinoma  L3  vertebra  Metastasis 

Breast  Adenocarcinoma  Left  femur  Bone  infarct 

Breast  Adenocarcinoma  Right  knee  Degenerative  disease 

Breast  Adenocarcinoma  Costicervical  junction  Degenerative  disease 

Breast  Adenocarcinoma  T9- 10  vertebra  Degenerative  disease 

Lung  Poorly  differentiated  carcinoma  Left  rib  Metastasis 

Bone  Osteosarcoma  Left  humerus  Metastasis 

Hypopharynx  . Squamous  cell  carinoma  Right  rib  Unknown,  clinically  normal  18  months  after  scan 

Hypopharynx  . Squamous  cell  carinoma  Left  clavicle  Postsurgical,  clinically  normal  18  months  after 

scan 

Oropharynx  ..  Squamous  cell  carinoma  Right  calvarium  Unknown,  clinically  normal  18  months  after  scan 

Rectum  Adenocarcinoma  Left  rib  Unknown,  clinically  normal  18  months  after  scan 

Stomach  Adenocarcinoma  Left  rib  Unknown,  clinically  normal  18  months  after  scan 

Brain  Malignant  melanoma  Left  clavicle  Paget  disease 

Endometrium  . Adenocarcinoma  Left  sacroiliac  joint  Unknown,  clinically  normal  18  months  after  scan 

Lymphatic  . . . Well  differentiated  lymphoma  Right  mandible  Unknown,  clinically  normal  18  months  after  scan 
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Posterior  Scan  July  ’74  X-ray:  Benign, 

Probable  Enchondroma 

Figure  1. — Bone  scan  of  a 43-year-old  man  with  malignant  melanoma  of  the  skin.  A single  focus  of  increased 
radioactivity  is  seen  in  the  right  proximal  femur.  The  radiograph’s  appearance  typified  that  of  a benign  lesion, 
probably  an  enchondroma. 


Dx:  MALIGNANT  MELANOMA,  SKIN 
Site:  Right  Proximal  Femur 

r 


Close-up 


Figure  2. — Bone  scan  of  a 74-year-old  man  with  malignant  melanoma  of  the  brain.  There  is  increased  activity 
involving  the  left  clavicle.  The  radiograph  showed  cortical  thickening,  classic  of  Paget  disease. 
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Posterior  Scan  March  ’75  X-ray:  Bone  Island 

Pathology:  Sclerotic  Bone 

Figure  3. — Bone  scan  of  a 32-year-old  man  with  malignant  melanoma  of  the  skin.  A single  focus  of  increased 
radioactivity  is  seen  in  the  right  proximal  femur.  The  radiograph  showed  a lesion  indicative  of  a bone  island. 
Biopsy  of  the  area  showed  sclerotic  bone.  Because  bone  islands  are  not  thought  to  be  positive  on  scan,  this 
unusual  case  has  been  separately  reported.14 


Dx:  MALIGNANT  MELANOMA,  SKIN 
Site:  Right  Proximal  Femur 
Close-up 


Dx:  ADENOCARCINOMA,  BREAST 
Site:  Left  Distal  Femur 
Close-up 


t % 


L 

Anterior  Scan  April  ’75  X-ray:  Bone  Infarct 

Figure  4. — Bone  scan  of  a 67-year-old  woman  with  adenocarcinoma  of  the  breast.  A single  focus  of  increased 
radioactivity  is  seen  in  the  left  distal  femur.  The  radiograph  showed  a bone  infarct. 
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findings  of  Corcoran  and  associates.15  In  their 
investigation  of  172  solitary  scan  abnormalities 
they  were  able  to  confirm  the  cause  in  90  patients. 
Only  64  percent  of  these  90  lesions  were  due  to 
metastatic  disease. 

The  surprisingly  high  incidence  of  benign 

Dx:  SQUAMOUS  CELL  CARCINOMA,  HYPOPHARYNX 
Site:  Left  Medial  Clavicle 
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Anterior  Scan  April  75 
Dx:  IATROGENIC  (surgical) 

Figure  5. — Bone  scan  of  a 57-year-old  man  with  squa- 
mous cell  carcinoma  of  the  hypopharynx.  A single  focus 
of  increased  radioactivity  is  visible  in  the  left  medial 
clavicle.  No  lesion  was  seen  on  the  radiograph.  In  this 
patient  radical  dissection  of  the  left  side  of  the  neck 
had  been  carried  out  before  scanning. 


causes  of  solitary  lesions  on  bone  scan  even  in 
patients  with  known  malignancy  should  not  dis- 
courage the  use  of  the  bone  scan  for  early  detec- 
tion of  osseous  metastasis.  Rather  it  serves  to 
emphasize  the  importance  of  attempting  to  ex- 
clude a benign  cause  for  such  a lesion  once  it  has 
been  discovered.  This  can  usually  be  accom- 
plished by  noninvasive  radiologic  or  other  labora- 
tory methods. 
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The  Case  for  Control  in 
Diabetes  Mellitus 

MAYER  B.  DAVIDSON,  MD,  Los  Angeles 


In  all  diabetic  animal  models  studied  to  date,  microangiopathic  complications 
develop  which  can  be  prevented  by  tight  control  and  reversed  by  either  islet 
cell  transplantation  or  transplanting  the  diabetic  kidney  into  a nondiabetic 
environment.  In  humans  the  prevalence  of  these  complications  in  secondary 
diabetes  mellitus  is  similar  to  the  prevalence  in  genetic  diabetes.  Furthermore, 
mesangial  basement  membrane  thickness  is  normal  at  the  onset  of  the  disease 
and  increases  shortly  thereafter.  These  two  facts  strongly  suggest  that  the 
microangiopathic  complications  are  not  an  independent  genetic  component  but 
rather  are  secondary  to  the  metabolic  derangements  of  uncontrolled  diabetes. 
Normal  kidneys  transplanted  into  diabetic  recipients  developed  the  vascular 
lesions  of  diabetes.  Conversely,  two  diabetic  kidneys  inadvertently  trans- 
planted into  nondiabetic  recipients  showed  clearing  of  the  vascular  lesions. 

Most  retrospective  studies  support  the  conclusion  that  control  is  associated 
with  lessened  complications.  The  three  prospective  studies  published  to  date 
also  support  this  hypothesis.  Because  glucose  concentrations  cannot  be 
brought  to  normal  levels  by  present  methods,  the  critical  question  is  whether 
a major  emphasis  on  restoring  metabolism  to  as  nearly  normal  as  possible  will 
help  ameliorate  the  microangiopathic  complications  in  our  patients.  The  ac- 
cumulated evidence  would  strongly  favor  an  affirmative  answer.  Two  daily 
injections  of  intermediate-acting  insulin  supplemented  with  small  amounts  of 
short-acting  insulin  as  needed  is  one  method  to  approach  this  goal. 


In  any  large  diabetic  clinic  one  is  struck  by 
the  number  of  patients  with  devastating  compli- 
cations of  diabetes  mellitus.  Their  diabetic  control 
over  the  years  commonly  attempted  to  maintain 
only  2-3  + urine  tests  for  glucose  in  order  to 
avoid  hypoglycemia.  Since  the  renal  threshold  for 
the  appearance  of  glucose  in  the  urine  corresponds 
to  a plasma  glucose  concentration  of  approxi- 
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mately  200  mg  per  dl,  frequently  these  patients 
had  glucose  levels  between  250  and  400  mg  per 
dl  much  of  the  time.  Can  chronic  hyperglycemia 
contribute  significantly  to  the  complications  of 
diabetes?  The  correlation  between  the  usual  in- 
dices of  diabetic  control  and  macroangiopathy  is 
not  convincing.  However,  much  evidence  is  ac- 
cumulating to  suggest  that  the  microangiopathic 
complications  (retinopathy  and  glomerulosclero- 
sis) can  be  forestalled  or  prevented  if  blood  sugar 
is  maintained  near  normal  levels.  This  review  will 
summarize  current  evidence,  comment  on  older 
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ABBREVIATIONS  USED  IN  TEXT 

BMT  = basement  membrane  thickness 
MNCV  = motor  nerve  conduction  velocity 
PAS  = periodic  acid-Schiff  (staining) 


(retrospective)  studies  which  often  failed  to  show 
correlations  between  diabetic  control  and  compli- 
cations, and  present  an  approach  to  the  use  of 
insulin  which  can  be  effective  in  maintaining  glu- 
cose concentrations  at  “reasonable"  levels  (to  be 
defined  later). 

Studies  in  Animals 

Glomerulosclerosis  and  retinopathy  occur  in 
all  animal  models  of  diabetes,  whether  occurring 
spontaneously  or  induced  by  chemical  or  viral 
agents.  Specifically,  glomerulosclerosis  has  been 
documented  in  alloxan-diabetic  monkeys,1  dia- 
betes spontaneously  occurring  in  dogs2  or  after 
alloxan  or  growth  hormone  administration1  and 
rats  rendered  diabetic  with  streptozotocin,4-'  a 
high  sucrose  diet11  or  virus  inoculation.7  Retinop- 
athy occurs  in  streptozotocin-treated  rats8-5  or 
after  a high  sucrose  diet,1’  as  well  as  in  alloxan-dia- 
betic1" or  spontaneously  diabetic  dogs.2  Increased 
basement  membrane  thickness  (bmt)  has  been 
found  in  monkeys  with  spontaneous  diabetes11 
and  in  alloxan-induced  and  growth  hormone- 
induced  diabetic  dogs.4  Actual  basement  mem- 
brane thickness  in  spontaneously  diabetic  mon- 
keys is  proportional  to  the  duration  of  diabetes.11 

The  influence  of  diabetic  control  on  complica- 
tions has  been  studied  in  dogs  made  diabetic  with 
alloxan  or  growth  hormone.12  In  16  diabetic  dogs 
a suboptimal  dose  of  intermediate-acting  insulin 
was  given  once  a day  (poorly  controlled),  as 
compared  with  16  diabetic  animals  given  daily 
multiple  injections  of  regular  insulin  based  upon 
the  results  of  glucose  determinations  throughout 
the  day  (tightly  controlled).  Fifty  nondiabetic 
dogs  served  as  controls.  All  dogs  were  followed 
for  five  years,  which  is  equivalent  to  25  years  of 
human  patient  follow-up.  In  the  tightly  controlled 
group  there  developed  minimal  retinopathy,  no 
cataracts,  no  glomerulosclerosis  by  light  micros- 
copy, minimal  glomerular  changes  by  electron 
microscopy  and  a mild  increase  of  muscle  bmt 
over  age-matched  controls.  In  the  poorly  con- 
trolled group,  on  the  other  hand,  there  developed 
definite  retinal  microaneurysms,  hemorrhages  and 
exudates  and  dense  cataracts,  in  addition  to 


moderate  glomerular  changes  by  both  light  and 
electron  microscopy  plus  a pronounced  increase 
in  muscle  bmt. 

Approximately  six  months  after  diabetes  is 
induced  in  rats  by  streptozotocin  administration, 
increased  periodic  acid-Schiff  (pas)  staining  oc- 
curs in  the  glomerular  mesangium.4-5  Glycopro- 
teins, an  important  constituent  of  basement  mem- 
branes, are  selectively  stained  by  pas.  Therefore, 
increased  pas  staining  signifies  bmt.  These  dia- 
betic rats  can  be  treated  with  pancreatic  trans- 
plants from  syngeneic  (genetically  identical)  non- 
diabetic litter  mates  since  rejection  does  not 
occur.  After  transplantation,  carbohydrate  metab- 
olism returns  to  normal.5  The  increased  pas  stain- 
ing also  regresses  within  several  weeks.'  If  a 
kidney  from  a normal  rat  is  transplanted  into  a 
diabetic  litter  mate,  mesangial  basement  mem- 
brane thickening  occurs  within  several  months.14 
Conversely,  transplantation  of  a diabetic  kidney 
into  a normal  recipient  results  in  clearing  of  the 
mesangial  changes.14 

One  of  the  functions  of  the  glomerular  mes- 
angium is  to  take  up  and  clear  macromolecules. 
Macromolecules  are  taken  up  normally  by  the 
diabetic  mesangium  but  clearing  of  these  mole- 
cules from  the  glomerulus  is  delayed.  Therefore, 
fluorescent-labeled  antibodies  directed  against 
various  macromolecules  will  stain  glomeruli  more 
intensely  when  diabetic  changes  are  present.  A 
normal  glomerulus  shows  little  or  no  fluorescent 
staining.  Several  months  after  streptozotocin- 
induced  diabetes,  intense  fluorescent  staining 
appears  in  the  mesangium4  which  clears  after 
pancreatic  transplantation.  ' Additionally,  normal 
glomeruli  (with  no  fluorescent  staining)  will 
acquire  intense  staining  on  transplantation  of  the 
kidney  into  a diabetic  rat.14 

Decreased  motor  nerve  conduction  velocity 
( mncv ) is  characteristic  of  diabetic  neuropathy 
and  can  be  shown  in  streptozotocin-induced  dia- 
betic rats.15  When  glucose  concentrations  are  re- 
turned to  normal  by  twice-daily  injections  of 
insulin,  mncv  also  returns  to  normal.15  It  should 
be  pointed  out  that  partial  lowering  of  blood 
sugar  has  no  effect  on  mncv.15 

The  following  summarizes  the  animal  data: 
( I ) glomerulosclerosis,  retinopathy  and  decreased 
mncv  occur  in  spontaneous  and  chemically- 
induced  diabetes  in  various  species;  (2)  tight 
control  in  dogs  retards  the  development  of  glo- 
merulosclerosis, retinopathy,  cataracts  and  bmt; 
(3 ) tight  control  in  rats  restores  mncv  to  normal; 
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(4)  diabetic  glomerular  lesions,  as  evidenced  by 
both  increased  pas  and  immunofluorescent  stain- 
ing of  the  mesangium,  clear  after  pancreatic  trans- 
plantation (these  changes  are  induced  in  normal 
kidneys  placed  into  diabetic  rats);  (5)  glomeru- 
lar lesions,  as  evidenced  by  increased  pas  stain- 
ing of  the  mesangium,  disappear  from  the  diabetic 
kidney  after  renal  transplantation  into  a nondia- 
betic rat. 

Studies  in  Humans 

Those  who  would  argue  that  the  microangio- 
pathic changes  of  diabetes  mellitus  are  not  caused 
by  chronic  hyperglycemia  have  to  postulate  that 
these  complications  follow  an  independent,  but 
genetically-determined  course.  If  this  were  true, 
patients  with  secondary  diabetes  mellitus  should 
not  show  microangiopathic  complications.  How- 
ever, the  prevalence  of  both  glomerular  bmt  in 
patients  whose  diabetes  is  secondary  to  pancre- 
atitis, hemochromatosis  or  carcinoma10  and  of 
retinopathy  in  diabetes  caused  by  hemochroma- 
tosis17-18 is  similar  to  the  prevalence  in  those  with 
genetic  diabetes  mellitus.  By  the  same  token,  if 
the  complications  follow  an  independent  genetic 
course,  it  might  be  expected  that  in  some  patients 
the  microangiopathic  changes  would  be  present 
before  the  metabolic  abnormality  occurs.  How- 
ever, glomerular  basement  membrane  width  is 
normal  at  the  time  of  diagnosis  in  juvenile-onset 
diabetes  and  increases  within  W2  to  214  years.19 

A strong  argument  favoring  the  importance  of 
controlling  diabetes  is  the  changes  that  occur  in 
normal  kidneys  transplanted  into  diabetic  recipi- 
ents. Hyalinization  (positive  pas  staining)  of  both 
the  afferent  and  efferent  arterioles  occurs  in  only 
two  conditions,  cyanotic  heart  disease  and  dia- 
betes mellitus.  This  change,  to  a moderate  or 
pronounced  degree,  occurred  in  all  12  kidneys 
placed  into  diabetic  patients.20*  Typical  changes 
of  Kimmelstiel-Wilson  disease  (nodular  glomer- 
ulosclerosis) were  seen  in  one  of  the  diabetic 
recipients.20  In  contrast,  only  three  of  28  non- 
diabetic recipients  showed  a mild  degree  of  hyalin- 
ization (and  not  of  both  afferent  and  efferent 
arterioles)  at  a much  later  time  after  transplan- 
tation. 

Immunofluorescent  studies  were  also  carried 
out  on  posttransplant  renal  biopsy  specimens. 
Deposition  of  immunofluorescent  material  in  ex- 

*The published  data  indicate  11  of  12.  Dr.  Mauer  described 
the  appearance  in  the  12th  patient  at  a talk  given  to  the  American 
Diabetes  Association,  Southern  California  Affiliate,  in  the  spring 
of  1977. 


tracellular  membranes  of  the  renal  tubule  and 
Bowman  capsule,  as  well  as  the  glomerulus,  has 
recently  been  shown  to  be  characteristic  of  dia- 
betic nephropathy.21  In  this  study,  glomerular 
basement  membranes,  tubular  basement  mem- 
branes and  Bowman  capsules  were  stained  for 
both  albumin  and  IgG.  Notable  increases  in  im- 
munofluorescence to  both  macromolecules  were 
seen  in  most  kidneys  transplanted  into  diabetic 
patients,  whereas  nondiabetic  recipients  showed 
only  occasional  mildly  positive  immunofluorescent 
staining.22  The  shorter  mean  time  after  transplan- 
tation to  biopsy  in  the  diabetics  (39  months) 
compared  with  the  nondiabetics  (61  months)  fur- 
ther highlights  these  differences  in  immunofluor- 
escent staining.  The  converse  experiment  has  also 
been  carried  out  unintentionally.  Vascular  lesions 
cleared  completely  in  two  diabetic  kidneys  within 
six  months  after  inadvertent  transplantation  into 
nondiabetic  recipients.23 

Retrospective  studies  have  served  as  the  main 
investigative  tool  to  evaluate  whether  control  in 
diabetic  patients  will  ameliorate  the  complications. 
Knowles24  reviewed  300  such  studies  from  85 
different  centers.  The  conclusions  from  50  of 
these  centers  were  that  poor  control  was  positively 
correlated  with  vascular  disease,  25  concluded 
that  there  was  no  relationship  and  10  were  un- 
decided. However,  Knowles  himself  felt  that  most 
of  the  reported  data  were  inadequate  to  serve  as 
a basis  for  any  decision  and  therefore  any  asso- 
ciation between  control  and  vascular  complica- 
tions was  unproven. 

A major  shortcoming  of  all  the  studies  is  re- 
lated to  the  small  number  of  subjects.  Therefore, 
results  of  two  recent  studies  involving  much 
larger  numbers  of  patients  are  of  special  interest. 
Goodkin25  followed  the  cases  of  10,538  diabetic 
persons  who  applied  for  life  insurance  between 
1951  and  1970.  Mortality  was  reported  at  the 
end  of  10,  15  and  finally  20  years  of  investiga- 
tion. Applicants  were  classified  as  poorly  or  fairly 
well  controlled  on  their  initial  examination.  Poor 
control  was  defined  as  ( 1 ) excessive  glycosuria 
(over  4 percent)  or  (2)  a two  hour  postprandial 
blood  glucose  value  over  250  mg  per  dl  or  (3)  a 
history  of  a recent  high  blood  glucose  level  or 
(4)  a history  of  severe  insulin  reaction  or  onset 
of  diabetic  coma  after  the  initial  period  of  obser- 
vation. The  mortality  of  the  poorly  controlled 
group  was  approximately  214  times  that  of  the 
fairly  well  controlled  patients.  This  difference 
persisted  despite  the  fact  that  a larger  proportion 
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of  younger  diabetics  appeared  in  the  poorly  con- 
trolled group.  Another  study  involved  4,400  dia- 
betics whose  indices  of  nephropathy,  neuropathy, 
retinopathy  and  control  were  evaluated  at  least 
once  a year  for  up  to  20  years.20  The  incidence 
and  prevalence  of  these  three  complications  ran 
a parallel  course  and  were  closely  related  to  con- 
trol as  well  as  duration  of  the  diabetes. 

A unique  retrospective  study  was  published  in 
1960.  Johnsson27  compared  the  prevalence  of 
retinopathy  and  nephropathy  in  two  series  of 
diabetics.  Series  I contained  all  patients  whose 
diagnosis  of  diabetes  was  made  before  the  age 
of  40  in  Malmo,  Sweden,  between  1922  and 
1936.  During  this  period  attempts  were  made  to 
keep  the  urine  sugar-free  by  strict  diet  and  short- 
acting insulin,  the  only  preparation  available. 
Series  11  contained  all  patients  diagnosed  between 
1936  and  1945,  during  which  period  long-acting 
insulin  became  available.  At  this  time,  diet  was 
liberalized  and  the  importance  of  glycosuria  was 
belittled  as  long  as  the  patients  had  no  polyuria 
or  ketonuria.  Series  1 contained  71  patients,  17 
of  whom  were  excluded  from  the  study  because 
they  did  not  survive  long  enough  to  permit  evalu- 
ation of  the  effect  of  treatment.  Series  II  con- 
tained 115  patients,  10  of  whom  were  excluded 
for  the  same  reason.  At  the  time  of  review, 
records  of  the  remaining  54  patients  in  series  I 
and  105  patients  in  series  II  were  available  for 
analysis.  Thirty-five  of  the  patients  in  series  I and 
100  in  series  II  were  alive  and  could  be  ques- 
tioned and  examined.  For  the  most  part,  the 
principles  of  treatment  followed  initially  by  series 
I patients  were  maintained  after  1936.  Frequent 
insulin  reactions  were  much  more  common  in 
series  I patients,  providing  indirect  evidence  of 
tighter  control.  Nephropathy  was  diagnosed  when 
proteinuria  was  present  in  more  than  half  of  all 
examinations  during  the  preceding  year.  After  15 
years  of  diabetes  in  both  groups,  nephropathy  was 
seven  times  more  prevalent  in  series  II.  The  prev- 
alence of  advanced  retinopathy  was  also  in- 
creased sixfold  in  series  II  patients  in  spite  of  the 
fact  that  at  the  time  of  review  the  mean  duration 
of  diabetes  was  15.9  years  compared  with  26.5 
years  in  series  I. 

Three  recently  published  prospective  studies 
also  support  a role  for  control  in  favorably  affect- 
ing the  development  of  diabetic  complications.  In 
a Japanese  study28  serial  renal  biopsy  studies  were 
done  on  23  patients  whose  fasting  plasma  glucose 
levels  were  measured  every  two  weeks  or  more 


frequently.  Good  control  was  defined  as  values 
never  greater  than  120  mg  per  dl,  poor  control  as 
values  greater  than  150  mg  per  dl  on  “all  or  many 
occasions”  and  fair  control  as  falling  in  between. 
The  amount  of  pas  staining  in  the  biopsy  studies 
was  evaluated  independently  by  three  nephrolo- 
gists who  had  no  knowledge  of  the  clinical  course. 
Of  13  patients  with  poor  control,  10  showed  pro- 
gression of  their  nephropathy.  Three  of  four  with 
fair  control  also  showed  progression  while  none 
of  the  six  patients  with  good  control  showed  pro- 
gression. The  duration  of  diabetes  at  the  time  of 
the  first  biopsy  (approximately  4‘/2  years)  and  the 
follow-up  period  (approximately  four  years)  were 
similar  in  the  patients  showing  progression  and 
nonprogression.  The  age  (years ±sem)  of  onset  of 
diabetes  in  those  1 3 patients  whose  nephropathy 
progressed  was  significantly  lower  (36.3  ±3.9) 
than  in  the  10  patients  who  showed  no  progression 
(52.6 ± 1.9).  However,  these  results  do  not  sup- 
port the  supposition  that  good  control  and  rela- 
tive absence  of  glomerulosclerosis  are  associated 
only  because  the  person  with  adult-onset  diabetes, 
with  less  severe  alteration  of  carbohydrate  metab- 
olism, also  may  have  an  independent  genetic  con- 
stitution which  is  less  likely  to  lead  to  nephro- 
pathy. Two  of  the  four  persons  with  adult-onset 
diabetes  with  poor  control  in  this  study  showed 
progression  of  their  renal  lesions. 

In  another  Japanese  study,29  the  progression 
of  retinopathy  was  correlated  with  fasting  blood 
glucose  levels  over  six  years  in  356  diabetic  pa- 
tients (mostly  maturity-onset).  Good  control  was 
defined  as  at  least  80  percent  of  the  fasting  glu- 
cose levels  less  than  140  mg  per  dl,  poor  control 
as  more  than  50  percent  of  the  fasting  glucose 
concentrations  exceeding  170  mg  per  dl  and  fair 
control  as  lying  in  between.  Retinopathy  was 
graded  at  least  once  per  year  after  bilateral  dila- 
tion of  the  pupils  and  examination  with  magnify- 
ing lenses  by  an  ophthalmologist  who  had  no 
knowledge  of  the  metabolic  status  of  the  patient. 
Two,  four  and  six  years  after  the  study  began,  the 
percent  of  eyes  in  which  new  lesions  appeared 
and  old  lesions  progressed  was  lowest  in  the  group 
with  good  control,  midway  in  the  patients  with 
fair  control  and  highest  in  those  with  poor  con- 
trol. Conversely,  the  percent  of  eyes  in  which  old 
lesions  improved  was  highest  in  the  group  with 
good  control,  intermediate  in  those  with  fair  con- 
trol and  lowest  in  the  group  with  poor  control. 

The  final  prospective  study  to  be  considered 
comes  from  France.10  Fifty-two  patients  with  the 


196  SEPTEMBER  1978  - 129  -3 


DIABETES  MELLITUS 


TABLE  1. — Microaneurysms  in  Diabetic  Patients 
Receiving  Single  or  Multiple  Injections  of  Insulin* 


M icroaneurysms 
( mean±SEM ) 

Single 

Injection 

Multiple 

Injection 

Pt 

Base  line  

12.7  ±3.5 

9.0±  3.3 

NS 

Last  examination  . . 

33.0  + 7.9 

1 5 .2  ± 4.9 

<.05 

Difference  

20.3  ±4.9 

6. 2 + 2. 5 

<.02 

Increase/year  

7.2  ± 1 .9 

1.8  ±0.7 

<.02 

*Data  from  reference 

30. 

tStudent's  t test  between  means. 
.05  level. 

Significance  accepted 

at  the 

following  characteristics  were  entered  into  the 
study:  (1)  less  than  60  years  of  age,  (2)  treat- 
ment with  less  than  80  units  of  intermediate- 
acting insulin  injected  once  per  day,  (3)  no  life- 
threatening  disease  other  than  diabetes,  (4)  known 
reliable  outpatient  attendees  and  (5)  an  early 
stage  of  simple  (not  proliferative)  retinopathy  in 
the  more  diseased  eye.  Annual  fluorescein  angi- 
opathy of  the  posterior  pole  was  done  and  the 
number  of  microaneurysms  quantitated.  The  pa- 
tients were  randomly  allocated  into  two  groups, 
one  to  continue  receiving  one  injection  of  insulin 
per  day  and  the  other  to  receive  multiple  doses 
of  insulin.  The  base  line  characteristics  of  the  two 
groups  were  similar  including  duration  of  dia- 
betes, age  at  both  diagnosis  of  diabetes  and  at 
onset  of  the  trial,  daily  dose  of  insulin,  urinary 
sugar  (grams  per  24  hours)  and  fasting  blood 
sugar.  Ten  patients  were  lost  to  follow-up  during 
the  first  year  but  these  dropouts  did  not  differ  in 
base  line  characteristics  from  the  remaining  sub- 
jects. The  cases  of  21  patients  in  each  group  were 
followed  for  one  to  four  years  with  a mean  dura- 
tion of  34.9  months  for  the  single  injection  group 
and  38.1  months  for  the  multiple  injection  group. 
Most  of  the  patients  in  the  latter  group  received 
intermediate-acting  insulin  before  breakfast  and 
dinner.  The  average  fasting  blood  and  24  hour 
urinary  sugar  during  the  trial  was  less  (but  not 
significantly  so)  in  the  multiple  injection  group. 
During  the  last  year,  however,  the  decrease  from 
the  base  line  values  of  both  fasting  blood  glucose 
and  urinary  glucose  was  significantly  greater  in 
the  patients  receiving  multiple  injections  of  insu- 
lin. Associated  with  this  improvement  in  control, 
the  increase  in  the  number  of  new  microaneu- 
rysms was  several  times  less  than  in  the  single 
dose  insulin  group  (Table  1). 

The  following  summarizes  the  human  data: 
( 1 ) the  prevalence  of  retinopathy  and  glomer- 
ulosclerosis in  secondary  diabetes  is  similar  to  the 
prevalence  in  genetic  diabetes,  (2)  glomerular 


TABLE  2. — Joslin  Clinic  Criteria  for  Control  of  Diabetes* 


Time 

Good 

Fair 

Poor 

Fasting  

One  hour  postprandial  . 
Two  hours  postprandial 
Three  hours  postprandial 

. 125  (110) 
. 170  (150) 
. 150  (130) 
. 125(110) 

150  (130), 
205  (180)  ( 
170(150)1 
150(130)j 

All 

others 

*At  least  70  percent  of  all 
(mg/dl)  must  be  less  than  the 
of  control  to  be  designated. 

plasma  (whole  blood)  glucose  levels 
listed  value  in  order  for  that  degree 

basement  membrane  width  is  normal  at  the  on- 
set of  juvenile-onset  diabetes  mellitus  and  in- 
creases progressively  after  approximately  one 
year,  (3)  diabetic  vascular  changes  appear  in 
nondiabetic  kidneys  transplanted  into  diabetic 
recipients,  (4)  vascular  lesions  of  diabetic  kid- 
neys clear  after  transplantation  into  nondiabetic 
recipients,  (5)  studies  utilizing  a very  large  num- 
ber of  patients  show  a correlation  between  fewer 
complications  and  good  control,  (6)  a compari- 
son of  two  different  principles  of  treatment  (mul- 
tiple shots  of  short-acting  insulin  and  strict  diet 
versus  one  injection  of  long-acting  insulin  and 
free  diet)  show  a manyfold  decrease  in  glomer- 
ulosclerosis and  severe  retinopathy  under  the 
regimen  that  should  have  resulted  in  tighter  con- 
trol and  (7)  in  three  prospective  studies,  less  pro- 
gression of  glomerulosclerosis  and  retinopathy  is 
associated  with  indices  of  better  control. 

There  is  no  doubt,  however,  that  many  retro- 
spective studies  utilizing  up  to  several  hundred 
patients  each  have  failed  to  show  any  correlation 
between  diabetic  control  and  complications.  In 
my  view,  the  main  reason  for  this  is  the  degree 
of  control  that  is  usually  attained  by  present 
methods  of  treatment.  The  criteria  used  by  the 
Joslin  Clinic,  an  outspoken  advocate  for  strict 
control,  are  listed  in  Table  2.  Given  the  present 
state  of  the  art,  1 doubt  whether  very  many  pa- 
tients can  be  maintained  in  good  control.  Only 
15  percent  of  diabetic  patients  whose  cases  were 
followed  by  the  Joslin  Clinic  fall  into  that  cate- 
gory.’1 Therefore,  correlations  are  being  sought 
in  patients  whose  control  ranges  between  fair 
and  poor.  It  takes  years  for  complications  to  be- 
come clinically  manifest  and  during  this  period 
diabetic  control  can  vary  considerably.  Further- 
more, a single  glucose  concentration  or  even  a 
24-hour  urinary  glucose  measurement  is  probably 
not  an  accurate  indication  of  the  patient’s  control 
during  the  weeks  preceding  the  test.  Therefore, 
it  seems  unrealistic  to  expect  that  differences  in 
complications  can  be  seen  in  the  small  number 
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of  patients  usually  studied  whose  control  over 
time  can  not  be  evaluated  very  well  and  may  not 
differ  very  much  within  the  group. 

There  are  two  other  situations  which  are  not 
in  accord  with  the  data  correlating  good  control 
with  delayed  development  of  complications.  An 
occasional  patient  may  present  with  renal  disease 
secondary  to  glomerulosclerosis  whose  glucose 
tolerance  is  only  mildly  abnormal  or  possibly 
within  normal  limits.32'34  The  explanation  usually 
advanced  is  that  undiscovered,  probably  inter- 
mittent, hyperglycemia  has  been  present  in  these 
patients  for  varying  periods  of  time  before  their 
renal  disease  became  manifest.  A less  likely  pos- 
sibility is  that  there  are  other  causes  of  the  renal 
lesions  which  mimic  those  of  diabetic  glomeru- 
losclerosis.* At  present,  both  of  these  tenets  arc 
obviously  impossible  to  prove  or  disprove.  Con- 
versely, there  are  occasional  patients  with  a long 
history  of  diabetes  whose  control  over  the  years 
by  almost  any  criteria  would  be  considered  poor 
and  who  have  no  proteinuria  and  minimal  retin- 
opathy and  neuropathy.  These  few  patients  serve 
to  remind  us  that  there  may  be  other  factors  im- 
pinging on  the  development  of  diabetic  complica- 
tions, but  in  my  opinion  they  do  not  effectively 
blunt  the  weight  of  evidence  presented. 

Controlling  Insulin-Dependent 
Diabetic  Patients 

The  glucose  concentrations  in  nondiabetic  per- 
sons range  between  80  and  120  mg  per  dl 
throughout  the  day  and  microangiopathic  lesions 
do  not  normally  occur.  In  diabetic  animals, 
changes  consistent  with  glomerulosclerosis,  reti- 
nopathy and  neuropathy  can  be  prevented  or 
reversed  if  nearly  normal  metabolic  conditions 
can  be  reestablished.  Until  the  artificial  pancreas 
or  pancreatic  transplants  become  feasible  in  hu- 
mans, glucose  levels  in  diabetics  will  remain  sig- 
nificantly above  normal.  Therefore,  given  our 
present  ability  to  control  blood  glucose  levels  in 
diabetic  patients,  the  crucial  question  is  whether 
complications  can  be  ameliorated  in  patients 
whose  glucose  concentrations  can  be  consistently 
kept  between  approximately  120  and  250  mg 
per  dl  24  hours  a day  over  many  years  as  com- 
pared to  patients  whose  glucose  levels  consistently 
range  between  200  and  400  mg  per  dl.  This  ques- 
tion is  probably  untestable  (at  least  in  humans) 

*It  was  recently  reported  that  two  patients  with  normal  glucose 
tolerance  thought  to  have  diabetic  glomerulosclerosis  by  light 
microscopic  criteria  really  had  other  causes  of  renal  disease  when 
electron  microscopic  and  immunofluorescent  studies  were  utilized.30 


Figure  1. — Time-course  of  action  of  one  injection  of 
insulin  per  day  (see  text  for  description). 


but  given  the  evidence  presented  in  this  article, 
the  conclusion  that  the  tighter  degree  of  control 
will  be  helpful  seems  warranted. 

If  one  accepts  that  tight  control  is  advisable, 
how  can  it  be  accomplished?  Figure  1 shows  the 
usual  time-course  of  the  activity  of  insulin  in- 
jected before  breakfast.  Intermediate-acting  insu- 
lin ( nph  or  lente)  is  represented  by  the  solid 
curve.  There  is  usually  a lag  period  of  two  to 
four  hours  before  enough  is  absorbed  to  have 
a measurable  effect.  The  peak  activity  occurs 
around  supper  (8  to  12  hours  after  injection) 
and  the  duration  of  the  effect  is  approximately 
24  hours.  Because  of  the  delayed  absorption, 
hyperglycemia  often  occurs  after  breakfast.  To 
prevent  this,  a small  amount  of  short-acting  in- 
sulin (regular  or  crystalline  zinc  insulin  repre- 
sented by  the  dotted  line)  can  be  mixed  with  the 
intermediate-acting  insulin  in  the  same  syringe. 
This  insulin,  which  is  absorbed  rapidly,  starts  to 
work  within  15  to  30  minutes,  peaks  at  one  to 
two  hours  but  may  show  some  effect  for  up  to 
four  to  six  hours.  To  prevent  hyperglycemia,  this 
single  injection  has  to  cover  breakfast,  lunch  and 
dinner  calories  as  well  as  a bedtime  snack  and 
also  provide  enough  insulin  to  control  hepatic 
glucose  production  throughout  the  night.  Two 
response  patterns  are  seen.  Most  commonly,  the 
appropriate  amount  of  intermediate-acting  insu- 
lin to  achieve  satisfactory  control  during  the  day 
is  not  enough  to  prevent  fasting  hyperglycemia 
the  following  morning.  Less  often,  the  appropriate 
amount  of  intermediate-acting  insulin  for  day- 
time needs  is  too  much  during  the  night  and 
hypoglycemia  occurs.  In  the  first  situation,  hyper- 
glycemia is  present  during  much  of  the  night.  In 
the  second  pattern  hyperglycemia  occurs  through- 
out much  of  the  day  since  the  amount  of  inter- 
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Figure  2.— Time-course  of  action  of  two  injections  of 
insulin  per  day  (see  text  for  description). 


mediate-acting  insulin  has  to  be  decreased  to 
avoid  nighttime  hypoglycemia. 

Two  injections  a day  can  eliminate  this  prob- 
lem. The  usual  time-course  of  the  activity  of  in- 
sulin given  before  breakfast  and  before  supper  is 
shown  in  Figure  2.  The  total  insulin  activity  for 
any  period  is  the  sum  of  all  of  curves  operating 
at  that  time.  The  effectiveness  of  the  morning 
intermediate-acting  insulin  is  best  judged  by  the 
before  supper  test,  the  evening  intermediate-acting 
insulin  by  the  before  breakfast  test,  the  morning 
short-acting  insulin  by  the  before  lunch  test  and 
the  evening  short-acting  insulin  by  the  before  bed 
test  (Table  3).  In  practice,  the  appropriate  amount 
of  intermediate-acting  insulin  is  established  first 
before  short-acting  insulin  is  added.  The  morning 
and  evening  doses  are  regulated  independently  of 
each  other  by  monitoring  the  appropriate  urine 
or  blood  test.  In  this  manner,  approximately  75 
percent  of  the  dose  is  administered  in  the  morn- 
ing and  25  percent  before  supper.  Only  when  the 
proper  amount  of  intermediate-acting  insulin  is 
decided  upon  are  the  before  lunch  and  before 
bed  tests  used  to  determine  if  small  amounts  of 
additional  short-acting  insulin  are  necessary. 

I usually  start  a thin  diabetic  person  on  a 
regimen  of  15  units  of  intermediate-acting  insulin 
before  breakfast  and  5 units  before  supper.  These 
doses  are  then  adjusted  by  increments  of  5 units 
as  the  results  of  appropriate  urine  or  blood  tests 
indicate  (see  Table  3).  The  initial  amounts  for 
an  obese  diabetic  person  would  be  30  and  10 
units,  respectively.  Once  the  results  of  fasting 
and  before  supper  tests  are  satisfactory,  attention 
is  directed  to  the  before  lunch  and  before  bed 
tests.  Five  units  of  short-acting  insulin  are  added 
to  either  or  both  injections  of  intermediate-acting 
insulin  as  required.  Usually  5 to  10  units  of  regu- 
lar insulin  at  each  time  are  all  that  is  necessary 


TABLE  3. — Timing  of  Most  Appropriate  Test  to 
Judge  Effectiveness  of  Insulin  Injections 


Insulin  Test 


Intermediate-acting,  before  breakfast  . Before  supper 

Short-acting,  before  breakfast Before  lunch 

Intermediate-acting,  before  supper  . . . Before  breakfast 
Short-acting,  before  supper Before  bed 


(at  least  in  thin  diabetic  persons).  Larger  amounts 
will  often  cause  greater  swings  in  glucose  levels 
and  may  make  control  more  difficult. 

What  reasonable  goals  can  be  attained  with  this 
regimen?  Fasting  plasma  glucose  concentrations 
below  150  mg  per  dl  and  postprandial  levels  be- 
low 200  mg  per  dl  are  possible  to  achieve  in 
some  patients.  Most  patients  will  be  able  to  main- 
tain fasting  glucose  values  below  180  mg  per  dl 
and  postprandial  ones  below  250  mg  per  dl.  The 
postprandial  glucose  concentration  will  also  de- 
pend on  the  amount  of  simple  carbohydrate 
ingested  as  well  as  the  temporal  relationship 
between  eating  and  blood  sampling.  Thin,  well- 
motivated  patients  whose  daily  routine  does  not 
include  an  inordinate  amount  of  stress  are  more 
likely  to  achieve  better  control.  The  premise  here 
is  that  patients  whose  glucose  levels  never  exceed 
200  to  250  mg  per  dl  will  fare  better  in  regard 
to  complications  than  patients  whose  glucose 
values  are  often  over  300  mg  per  dl.  As  discussed 
above,  this  postulate  can  not  be  rigorously  proven 
but  the  available  evidence  from  both  animal  and 
human  studies  strongly  suggest  that  it  is  true. 

Addendum 

Two  abstracts  presented  at  meetings  of  the 
American  Diabetes  Association  bear  on  this 
article. 

Fluorescein  leakage  into  the  eye  was  increased 
2.5  times  in  diabetic  rats  compared  with  controls. 
Two  weeks  following  islet  cell  transplantation, 
the  fluorescein  accumulation  returned  completely 
to  normal.35  More  chronically,  the  eyes  and  kid- 
neys of  diabetic  rats  and  those  relieved  of  their 
diabetes  with  whole  pancreas  transplants  were 
compared  one  and  two  years  after  transplanta- 
tion. Diabetic  changes  were  notably  reduced  in 
both  of  these  organs  in  the  transplanted  animals.37 
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William  L.  Nyhan,  md,  phd:*  The  conference 
centers  on  a problem  which  was  not  long  ago 
epidemic  among  pediatric  populations.  It  is  less 
common  today,  though  still  with  us.  The  patient 
will  be  presented  by  Dr.  Daley. 

Sandra  Daley,  md:+  The  patient,  a 10-month- 
old  boy,  was  well  until  one  week  before  admis- 
sion when  he  presented  with  chief  complaints  of 
fever,  progressive  cough,  respiratory  distress  and 
pronounced  irritability.  He  was  given  three  intra- 
muscular injections  of  ampicillin  by  a physician 
before  coming  to  the  emergency  room  because  his 
symptoms  had  become  worse.  He  was  promptly 
admitted  to  hospital. 

On  physical  examination  the  infant  was  noted 
to  be  thin,  pale,  mildly  cyanotic  and  in  moderate 
respiratory  distress.  His  weight  was  in  the  third 
percentile,  length  in  the  25th  percentile,  and  head 
circumference  in  the  10th  percentile.  Positive 
physical  findings  were  limited  to  the  chest.  He  had 
sternal  retractions.  There  were  tubular  breath 
sounds  with  loud  rhonchi  and  moist  rales  at  the 
right  base.  Laboratory  evaluation  showed  a leu- 
kocyte count  of  29,500  per  cu  mm  with  75  per- 
cent segmented  neutrophils,  4 percent  bands,  13 
percent  lymphocytes  and  8 percent  monocytes. 

’Professor  and  Chairman,  Department  of  Pediatrics. 

fPediatric  resident. 

Reprint  requests  to:  Timothy  G.  Canty,  MD,  Div.  of  Pediatric- 
Surgery,  University  of  California  Medical  Center,  P.O.  Box  3548, 
San  Diego,  CA  92103. 


Hematocrit  was  33  percent  and  platelet  count 
was  720,000  per  cu  mm.  Clotting  studies  gave 
findings  within  normal  limits.  The  sedimentation 
rate  was  30  mm  per  hour.  Lumbar  puncture 
showed  no  abnormalities.  Assay  of  the  arterial 
blood  gases  while  the  baby  was  breathing  room 
air  showed  a pH  of  7.56,  an  oxygen  pressure 
(Pcl)  of  52  and  a carbon  dioxide  pressure  of  30 
mm  of  mercury  and  base  excess  of  —4.  Gram 
stain  of  the  sputum  showed  Gram  positive  cocci 
and  rare  polymorphonulear  cells.  Roentgenogram 
of  the  chest  showed  a right  hydropneumothorax 
without  significant  shift  of  the  mediastinum.  There 
was  partial  collapse  of  the  right  lung. 

The  patient  was  given  40  percent  oxygen  by 
mask  and  a number  20  chest  tube  was  inserted. 
Air  and  60  ml  of  turbid,  tenacious  yellow  fluid 
were  removed.  Gram  stain  of  a smear  of  the 
pleural  fluid  showed  Gram  positive  cocci  in  clus- 
ters and  chains.  Treatment  was  started  with  in- 
travenous administration  of  oxacillin,  ampicillin 
and  gentamicin,  but  when  the  48-hour  culture  of 
the  pleural  fluid  confirmed  the  findings  on  smear 
of  the  presence  of  a penicillinase-positive  Staph- 
ylococcus aureus,  ampicillin  and  gentamicin  were 
discontinued.  On  the  sixth  hospital  day  the  pa- 
tient was  breathing  room  air.  On  the  1 1th  day  the 
chest  tube  was  removed,  and  culture  of  the  tip 
showed  no  growth.  On  the  19th  hospital  day  the 
infant  appeared  remarkably  well.  Intravenous  ad- 
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ministration  of  oxacillin  was  discontinued,  and 
dicloxacillin  was  given  orally  for  three  more 
weeks. 

The  patient  has  been  seen  several  times  in  the 
Primary  Care  Clinic  for  follow-up  and  has  done 
very  well.  Some  residual  changes  still  are  present 
on  x-ray  films  of  the  chest. 

Dr.  Nyhan  : Let  its  turn  to  Dr.  David  Edwards 
who  will  present  and  discuss  the  roentgenographic 
findings. 


David  Edwards,  md:*  The  initial  chest  films 
obtained  in  the  emergency  room  were  anteropos- 
terior, lateral  and  decubitus  views  (Figures  1,  2 
and  3).  The  left  lung  showed  vascular  congestion 
but  was  otherwise  normal.  The  right  hemithorax 
contained  no  visible  pulmonary  parenchyma.  In- 
stead it  was  filled  with  large  collections  of  free- 
flowing  fluid  and  free  gas  that  produced  the  gas- 
fluid  levels  seen  on  the  gravity-dependent  views. 

♦Assistant  Professor  of  Radiology  and  Pediatrics. 


Figure  2. — Initial  radiograph: 
cross-table  lateral  view  of 
chest.  Note  large  gas-fluid 
levels. 
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This  most  likely  represents  a hydropneumothorax 
with  loculated  areas.  One  could  also  see  this  pic- 
ture with  giant  bullae  containing  fluid. 

The  differential  diagnosis  of  pneumothorax  in 
children  is  a large  one.  The  most  common  cause 
is  related  to  assisted  ventilation,  with  or  without 
preceding  interstitial  or  mediastinal  emphysema. 
Pneumothoraces  from  trauma  are  also  common, 
including  such  trauma  as  surgical  operation  and 
thoracentesis.  So-called  spontaneous  pneumotho- 
races are  relatively  uncommon  in  children.  Other 
less  common  causes  include  chemical  (hydro- 
carbon) pneumonitis,  pneumonia,  ruptured  pneu- 
matocele, a bronchopleural  fistula  from  lung  ab- 
scess or  granulomatous  disease,  and  lung  infarcts 
such  as  those  seen  in  sickle-cell  disease.  Certain 
underlying  diseases  may  predispose  to  pneumo- 
thorax, including  cystic  fibrosis,  bronchopulmon- 
ary dysplasia,  meconium  aspiration,  eosinophilic 
granuloma  and  neoplasms  such  as  metastatic 
osteogenic  sarcoma.  The  appearance  of  multiple 
cystic-appearing  lesions  in  the  chest  may  suggest 
a diagnosis  such  as  diaphragmatic  hernia,  seques- 
tration or  cystic  adenomatoid  malformation. 

There  are  actually  a wide  variety  of  infectious 
causes  for  an  x-ray  film  of  the  chest  that  appears 
like  this.  Of  the  many  organisms  that  produce 
cysts  or  cavities  in  the  chest,  Staphylococcus 
aureus  is  certainly  the  most  common.  However, 


many  other  bacteria,  especially  Klebsiella  and 
tuberculosis,  can  do  this.  Fungal  organisms,  espe- 
cially Coccidioides,  Histoplasma,  Actinomyces 
and  Nocardia  must  also  be  considered.  Of  para- 
sitic agents,  amoeba  might  be  expected  to  be  seen 
in  the  San  Diego  area;  lung  flukes  and  hydatid 
cysts  would  be  very  uncommon. 

It  is  worth  emphasis  that  the  apparent  cystic 
structures  seen  in  acute  staphylococcal  pneumonia 
are  seldom  pneumatoceles,  that  is,  holes  in  the 
pulmonary  parenchyma.  They  are  usually  air 
bubbles  within  an  empyema.  Occasionally  they 
may  represent  subpleural  emphysema.  There  is 
histological  evidence  that  air  may  dissect  along 
interstitial  pathways  to  accumulate  beneath  the 
pleura.1  In  either  of  these  situations  it  would  be 
easier  to  explain  how  a lung  that  looks  disas- 
trously riddled  with  holes  can  rapidly  return  to 
normal.  We  have  also  seen  patients  with  respira- 
tory distress  syndrome  and  interstitial  emphysema 
in  whom  large  pneumatocele-like  structures  have 
developed  that  appeared  and  disappeared  with 
great  rapidity.  These  are  most  likely  subpleural 
emphysema.  In  the  patient  we  are  discussing  here, 
one  must  speculate  that  at  some  point  the  pleura 
ruptured,  leading  to  a pneumothorax. 

Following  insertion  of  the  chest  tube  the  right 
lung  rapidly  reexpanded  (Figure  4),  although 
considerable  pleural  fluid  persisted  for  several 


Figure  3. — Initial  radiograph: 
left  lateral  decubitus  view  of 
chest.  Again,  large  gas-fluid 
levels  are  present  in  the  right 
hemithorax. 
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days.  It  was  clear  that  air  pockets  seen  were  not 
subpleural  because  of  the  rapidity  with  which 
they  came  out  through  the  chest  tube.  Our  most 
recent  x-ray  film  of  the  chest  in  this  patient,  done 
37  days  after  admission,  showed  right-sided 
pleural  thickening  and  minimal  residual  paren- 
chymal abnormality  in  the  right  lung.  Consider- 
ing the  initial  findings,  the  return  toward  normal 
was  striking. 

Dr.  Nyhan:  Our  next  speaker,  Dr.  Philip  Gosci- 
enski  will  discuss  the  problem  from  the  medical 
point  of  view. 

Philip  Goscienski,  md:*  1 would  like  to  begin 
by  calling  attention  to  a comment  made  by  Dr. 
William  Osier  many  years  ago:  “Keep  an  open 
mind  toward  pneumonia.  Our  grandchildren  will 
be  interested  and  are  likely  to  have  as  many  dif- 
ferences of  opinion  as  we  have.”2  I could  not  help 
thinking  how  that  admonition  applies  to  child- 
hood pneumonias.  Once  the  etiologic  agent  is 
identified,  then  differences  of  opinion  are  not  as 
pronounced,  although  even  such  a simple  concept 
of  how  best  to  drain  an  empyema  is  occasionally 
the  subject  of  argument.  I would  like  to  make  a 
few  background  comments  on  the  general  subject. 

Staphylococcal  disease  tends  to  be  cyclic  in 
nature,  just  as  do  most  other  infectious  diseases. 
Cycles  of  staphylococcal  disease  have  a periodic- 
ity of  something  on  the  order  of  about  25  years. 

♦Chief,  Pediatric  Infectious  Disease  Division,  Naval  Regional 
Medical  Center,  San  Diego. 


We  are  probably  just  emerging  from  one  now. 
The  Staphylococcus  is  not,  in  fact,  a single  patho- 
gen but  a family  of  pathogens  with  widely  varying 
potential  for  causing  illness.  Serologic  techniques 
such  as  precipitin  and  agglutination  methods  are 
not  as  useful  as  in  the  case  of  salmonellae  or 
pneumococci.  Bacteriophages  are  often  helpful 
tools  for  classifying  staphylococci.  If  the  strain 
of  Staphylococcus  can  be  lysed  by  bacterio- 
phages 80/81  we  call  it  an  80/81  strain. 

There  are  several  prominent  phage  groups,  and 
there  is  a tendency  (Table  1)  for  certain  strains 
to  produce  more  or  less  severe  illness.  Some 
colonize  persons  and  virtually  never  produce  ill- 
ness. For  example,  strain  80/81  causes  severe 
illness  in  infants  and  other  susceptible  groups  and 
may  cause  disease  in  almost  anyone  whom  it 
happens  to  colonize.  On  the  other  hand,  bullous 
impetigo,  which  is  caused  by  strains  3A  and  3B, 
occurs  exclusively  in  early  infancy.  The  same 
strain  may  cause  toxic  epidermal  necrolysis  in 
older  children,  whereas  a phage  type  such  as  strain 


TABLE  1. — Invasiveness*  of  Strains  of 
Staphylococcus  Aureus 

Phage  type  80/81 

Severe  illness  in  infants  and  other  susceptible  groups 
Phage  type  3A/3B 
Bullous  impetigo 
Phage  type  502A 

A “benign”  strain  in  normal  hosts 
♦Tendencies,  not  fixed  characteristics. 


Figure  4.  — Anteroposterior 
view  of  chest  with  patient 
supine  following  chest  tube 
insertion.  The  right  lung  has 
expanded  notably  after  re- 
moval of  considerable  gas 
and  fluid. 
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502A  is  a benign  strain  in  virtually  everyone. 
Phage  type  502A  may  cause  severe  illness  in  a 
child  with  an  unusual  predisposition  towards  bac- 
terial infection. 

Over  the  years  there  has  been  a changing 
incidence  of  certain  pathogens  which  have  a po- 
tential for  causing  empyema.  Before  antibiotics 
became  available  the  Pneumococcus  was  respon- 
sible for  most  cases  of  empyema.  During  the  late 
1940's  when  sulfonamides  and  penicillin  became 
available  the  incidence  of  pneumococcal  empyema 
declined  dramatically.  The  Staphylococcus  was 
emerging  at  that  time,  perhaps  as  a prelude  to  the 
pandemic  which  occurred  in  the  1950’s.  By  1963 
most  cases  were  due  to  the  Staphylococcus. 

Staphylococcal  pneumonia  is  often  a rapidly 
progressive  disease  in  infancy.  It  constitutes  a 
true  pediatric  emergency.  It  may  be  preceded  by 
a simple  upper  respiratory  infection,  conjunc- 
tivitis or  an  abscess  in  another  part  of  the  body. 
Early  symptoms  may  be  somewhat  misleading. 
About  50  percent  of  the  patients  have  significant 
gastrointestinal  symptoms  such  as  vomiting,  diar- 
rhea and  abdominal  distention.  In  the  absence  of 
staphylococcal  lesions  elsewhere,  clinical  diag- 
nosis has  to  be  based  on  suspicion  of  the  disease, 
especially  in  a very  young  infant.  Severe  pneu- 
monia in  the  first  year  of  life  is  very  likely  to  be 
due  to  the  Staphylococcus.  An  abrupt  change  in 
the  course  of  an  upper  respiratory  infection  is  a 
not  uncommon  finding  in  staphylococcal  pneu- 
monia. Changes  seen  on  x-ray  studies  may  be 
virtually  pathognomonic.  A diagnostic  aid  which 
is  often  overlooked  in  young  infants  is  the  exami- 
nation of  the  gastric  contents.  Heinz  Eichenwald, 
MD  (personal  communication,  1974)  has  ob- 
served that  a Gram  stain  of  the  gastric  contents 
may  show  large  numbers  of  Gram  positive  cocci. 
The  culture  is  also  positive.  If  the  child  is  poorly 
nourished.  Staphylococcus  aureus  may  be  a likely 
cause  of  a pneumonia.  Mimica3  reported  from 
Santiago  on  the  results  of  543  diagnostic  lung 
taps.  A high  yield  of  staphylococci  appeared  to 
be  associated  with  the  poor  nutritional  status  of 
most  of  his  patients.  It  would  be  convenient  if  a 
diagnosis  of  staphylococcal  disease  could  be  based 
on  a throat  or  nasopharyngeal  culture,  but  it 
cannot  because  up  to  50  percent  of  normal  per- 
sons are  colonized  with  Staphylococcus  aureus. 
Even  a lung  tap  in  a patient  who  does  not  have  a 
pleural  effusion  has  limited  usefulness.  Gram- 
stained  smears  made  from  needle  aspirates  of  the 
lung  are  usually  not  diagnostic  and  the  culture 


will  be  of  no  help  for  another  24  hours  or  more. 
Staphylococcal  pneumonia  is  an  urgent,  serious 
problem.  One  cannot  wait  for  the  results  of  a 
culture  to  initiate  definitive  therapy. 

Antibiotic  therapy  should  be  fairly  straight- 
forward. Orally  given  antibiotics  are  never  indi- 
cated for  severe  staphylococcal  illness.  Dosages 
recommended  by  the  manufacturers  for  almost 
all  of  the  semisynthetic  penicillins  are  too  low. 
For  example,  in  1975  the  recommended  dose  for 
methicillin  was  100  mg  per  kg  of  body  weight  per 
day  whereas  most  pediatric  authorities  recom- 
mend 400  mg  per  kg  per  day.  The  dosage  recom- 
mended by  Krugman  and  Ward4  for  oxacillin  was 
50  to  100  mg  per  kg  per  day  but  I would  feel 
that  a dose  of  200  mg  per  kg  per  day  is  more 
appropriate.5  Kanamycin  alone  is  never  a good 
choice  for  staphylococcal  infection  but  combined 
with  erythromycin  it  may  be  used  for  patients 
who  have  a serious  allergy  to  penicillin.  Methi- 
cillin is  not  identical  to  other  semisynthetic  peni- 
cillins. It  is  a useful  agent,  but  it  may  be  limited 
by  the  occurrence  of  interstitial  nephritis  in  pa- 
tients receiving  large  doses  over  long  periods. 
Unfortunately  patients  with  staphylococcal  pneu- 
monia or  osteomyelitis  require  large  doses  over 
long  periods.  Oxacillin  or  other  isoxazolyl  de- 
rivatives are  used  most  commonly.  I do  not  feel 
there  is  enough  difference  in  utility  among  such 
agents  as  cloxacillin,  dicloxacillin  and  nafcillin  to 
warrant  special  discussion.  Cephalosporins  are 
almost  never  the  primary  drugs  of  choice  in  most 
pediatric  infectious  diseases.  They  may  be  effec- 
tive against  penicillin-resistant  staphylococci  in 
clinical  situations  which  are  clearly  not  life- 
threatening.  Vancomycin  should  be  considered 
only  because  we  occasionally  see  a patient  who 
is  not  only  allergic  to  the  penicillins  and  their 
derivatives  but  to  cephalosporins  as  well.  Van- 
comycin is  a rather  toxic  drug,  causing  nephro- 
toxicity, ototoxicity  and  phlebitis  and  for  these 
reasons  it  cannot  be  our  first  choice  but  it  may 
be  lifesaving  on  occasion.  Bacitracin  was  used 
successfully  in  the  treatment  of  some  patients  with 
staphylococcal  pneumonia.  It  was  used  commonly 
during  the  1 950’s  when  penicillin-resistant  staph- 
ylococci were  becoming  widely  prevalent,  and  the 
penicillinase  resistant  penicillins  had  not  yet  been 
developed. 

Gentamicin  must  be  discussed  but  it  is  never 
a first  choice.  Consideration  of  the  history  of 
kanamycin  in  staphylococcal  infection  may  pro- 
vide some  perspective.  Kanamycin  was  used  dur- 
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ing  the  1950’s  because  there  were  in  vitro  data 
from  the  laboratory  indicating  that  it  should  be 
effective  against  staphylococci.  Unfortunately  pa- 
tients treated  with  kanamycin  alone  did  poorly. 
When  gentamicin  became  available  data  from  the 
laboratory  again  indicated  that  the  Staphylococ- 
cus was  susceptible.  It  was  not  used  clinically  be- 
cause of  experience  with  kanamycin.  However,  it 
has  been  found  that  gentamicin  is  relatively  useful 
for  staphylococcal  disease,  although  there  are  al- 
most always  better  choices. 

The  duration  of  therapy  should  be  adjusted  to 
the  needs  of  the  patient  and  the  severity  of  the 
illness.  Generally  we  feel  that  treatment  should 
continue  for  at  least  three  weeks  and  that  most  of 
that  course  should  be  by  the  intravenous  route. 
Recurrence  of  staphylococcal  disease  is  a well 
recognized  phenomenon.  Small  numbers  of  or- 
ganisms, which  are  called  persisters,  localize  in 
foci  of  necrosis  where  they  are  protected  from 
the  cellular  and  humoral  defense  mechanisms  of 
their  host. 

Dr.  Nyhan:  We  have  felt  in  general  in  the  treat- 
ment of  serious  infections  due  to  Staphylococcus 
aureus  that  vigorous  antibacterial  treatment  should 
be  continued  until  the  main  signs  of  infection  are 
gone,  rather  than  to  select  some  arbitrary  number 
of  days  or  weeks.  Thus  an  empyema  should  have 
stopped  draining  and  there  should  be  no  obvious 
pus  and  the  patient's  temperature,  leukocyte  count 
and  sedimentation  rate  should  be  normal.  We 
generally  continue  treatment  for  7 to  14  days 
thereafter. 

The  accumulation  of  pus  is  a characteristic  of 
staphylococcal  infections.  The  presence  of  pus  is 
an  absolute  indication  for  surgical  intervention. 
Let  us  turn  the  discussion  to  Dr.  Canty  for  a 
consideration  of  surgical  treatment. 

Timothy  G.  Canty,  md:*  I will  take  this  oppor- 
tunity to  talk  about  the  use  of  chest  tubes  in 
general,  in  addition  to  their  use  in  empyema.  Dis- 
cussion of  their  use  in  empyema  can  simply  be 
summed  up  by  saying  that  they  must  indeed  be 
used  in  empyema.  Chest  tubes,  along  with  chest 
suction  and  chest  bottles,  remain  a mystery  to 
most  if  not  all  medical  students  and  a good  num- 
ber of  residents  and  practicing  physicians.  Phy- 
sicians who  use  these  instruments  sometimes  do 
not  really  know  why  they  do  what  they  do  and 
really  how  to  manage  them. 

♦Assistant  Professor  of  Surgery;  Chief,  Division  of  Pediatric 
Surgery. 


A chest  tube  is  essentially  nothing  more  than 
a fancy  drain.  It  is,  however,  a unique  drain,  put 
in  a very  special  place,  the  thoracic  cavity.  It  is 
usually  connected  in  a fashion  that  makes  it  a 
one-way  drain,  that  is  so  that  things  can  only  go 
in  one  direction  through  the  drain.  The  thoracic 
cavity  has  very  special  mechanical  dynamics  in 
the  course  of  normal  resting  respiration  or  under 
the  special  circumstance  of  positive  pressure 
ventilation. 

In  normal  respiration  the  intrathoracic  pres- 
sure is  entirely  negative  throughout  the  entire 
cycle  of  respiration.  Exceptions  are  the  altera- 
tions that  occur  with  a Valsalva  maneuver,  a 
sudden  violent  cough  or  a sneeze.  If  an  abnormal 
opening  is  made  between  the  thoracic  cavity  and 
the  outside  atmosphere,  the  pressure  within  the 
thoracic  cavity  quickly  equalizes  with  the  atmos- 
phere, the  lung  collapses  and  there  is  a pneu- 
mothorax. If  we  place  a one-way  valve  in  the 
abnormal  opening,  this  allows  passage  of  material 
out  of  the  intrathoracic  cavity  to  the  outside  but 
not  into  it.  This  would  permit  no  further  collapse 
of  the  lung,  but  would  not  very  efficiently  reex- 
pand the  lung  under  resting,  negative  pressure 
conditions,  unless  we  had  a very  cooperative  pa- 
tient who  could  do  positive  pressure  maneuvers, 
such  as  coughing  or  sneezing.  This  works  very 
well  for  the  average  25-year-old  person,  with  a 
spontaneous  pneumothorax,  but  it  does  not  work 
very  well  for  a small  baby. 

The  most  frequent  cause  of  problems  that  lead 
to  the  placing  of  chest  tubes  on  a pediatric  service 
is  positive  pressure  ventilation.  In  this  situation 
the  intrathoracic  pressure  is  continuously  posi- 
tive. If  an  abnormal  opening  were  made  between 
the  outside  and  the  intrathoracic  cavity,  nothing 
much  would  happen  because  the  intrathoracic 
pressure  is  greater  than  atmospheric  pressure.  On 
the  other  hand,  if  an  abnormal  opening  were 
made  in  the  lung,  very  quickly  air  under  positive 
pressure  would  be  pumped  into  the  thoracic 
cavity  and  a tension  pneumothorax  would  result. 
To  repair  that  tension  pneumothorax  with  a chest 
tube  there  is  no  great  need  for  negative  pressure 
or  one-way  valves  or  anything  of  that  sort  because 
air  would  be  quickly  expelled  by  the  positive  pres- 
sure of  the  ventilator  or  continuous  positive  air- 
way pressure. 

Some  attention  should  be  devoted  to  what  is 
necessary  to  put  in  a chest  tube.  I favor  the 
trochar-type  chest  tube  but  a variety  of  instru- 
ments available  are  quite  satisfactory.  It  is  im- 
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portant  also  to  have  available  such  things  as  a 
simple  needle  or  a butterfly-type  needle  or  an 
lntracath®  for  the  quick  emergency  treatment  of 
a sudden  pneumothorax,  especially  if  the  child  is 
on  a ventilator.  It  is  important  to  remember  that 
with  any  child  who  is  on  a positive  pressure 
ventilation  system  who  has  been  quite  stable  and 
suddenly  turns  sour,  a pneumothorax  is  likely. 
The  child  with  a tension  pneumothorax  usually 
on  a ventilator,  turns  sour  and  becomes  cyanotic. 
Time  may  be  lost  with  head  scratching  or  the 
taking  of  x-ray  films  but  one  may  simply  put  a 
needle  in  the  chest  and  save  the  child’s  life.  Later 
one  could  at  leisure  place  the  chest  tube.  Initial 
aspiration  of  a pneumothorax  can  be  done  very 
easily  with  a needle  and  syringe.  Butterfly  needles 
are  more  convenient  for  one  can  make  a water- 
seal  drainage  system  by  placing  the  butterfly 
needle  into  the  chest  and  the  little  tubing  of  the 
butterfly  into  a cup  of  water. 

A chest  tube  is  usually  connected  to  a drainage 
system  and  this  is  a place  where  confusion  is  com- 
mon. The  simplest  chest  drainage  is  the  water- 
seal  system.  There  are  some  important  features. 
One  is  that  it  has  to  be  open  to  the  atmosphere 
for  the  system  to  operate  properly.  No  suction  is 
applied  to  the  system,  and  it  depends  on  positive 
intrathoracic  pressure  being  developed  by  the  pa- 
tient by  coughing  or  a ventilator  for  the  evacua- 
tion of  the  abnormal  substance  in  the  chest.  In 
the  water-seal  system  the  little  tube  is  2 cm 
below  the  level  of  the  water.  This  means  that  at 
least  2 cm  of  positive  pressure  has  to  be  developed 
in  the  child’s  chest  before  any  flow  can  occur 
from  patient  to  bottle.  This  is  something  we  often 
forget.  If  there  is  blood  or  pus  as  drainage  occurs 
the  level  in  the  water  seal  rises  and  the  system 
changes.  If  the  level  which  starts  out  at  2 cm 
reaches  10  cm,  a new  pneumothorax  can  develop. 

The  position  of  a chest  tube  is  important.  For 
a pneumothorax  the  tube  should  be  in  the  apex 
of  the  chest.  I prefer  to  put  them  through  the 
midaxillary  line  but  the  anterior  chest  wall  is 
also  reasonable.  It  is  important  after  a chest  tube 
is  placed  that  one  immediately  has  an  x-ray  study 
made  to  be  sure  that  the  tube  has  done  its  job. 
In  the  case  of  a pneumothorax,  the  job  is  done 
instantaneously.  As  soon  as  it  is  placed  and  con- 
nected, that  is  the  end  of  the  pneumothorax  if  it 
has  been  done  properly.  Chest  tubes  have  a way 
of  getting  into  subcutaneous  tissue  elsewhere.  An 
immediate  x-ray  film  of  the  chest,  looked  at  by 
the  person  who  put  the  chest  tube  in,  is  manda- 


tory. 1 furthermore  feel  that  in  every  patient  in 
whom  a chest  tube  has  been  placed  an  x-ray  film 
of  the  chest  should  be  done  every  day  thereafter 
to  make  sure  that  the  tube  is  doing  what  it  is 
supposed  to  do. 

The  standard,  three-bottle  suction  system  pro- 
vides three  bottles  to  do  three  different  jobs.  The 
first  bottle,  the  collection  bottle,  is  connected  di- 
rectly to  the  patient  and  obviates  the  problem  of 
drainage  collecting  in  the  water  seal  bottle,  so 
that  the  pressure  in  that  bottle  will  not  build  up 
with  increased  drainage.  The  next  bottle  is  the 
pressure-regulator  bottle  which  is  the  one  that 
determines  how  much  suction  is  applied  to  the 
child's  chest.  This  is  determined  by  the  placement 
of  a tube  beneath  the  level  of  the  water.  The  last 
bottle  of  the  series  is  the  water  seal  bottle.  This 
system  is  different  from  the  water-seal  system  in 
that  it  is  a closed  system.  The  last  tube  goes  to 
the  wall  suction.  Because  it  is  a closed  system,  it 
must  be  turned  on.  If  one  turns  off  the  suction 
machine,  it  becomes  a closed  system,  or  essenti- 
ally a clamped  chest  tube  with  no  place  for  any- 
thing to  go.  So  if  one  is  going  to  disconnect  this 
system  one  should  disconnect  the  tubing  from  the 
wall  suction  and  leave  it  open  to  the  air  convert- 
ing a suction  system  to  a water-seal  system.  The 
suction  should  never  be  turned  off  and  left  con- 
nected. Furthermore,  in  the  way  the  bottles  are 
connected  the  pressure  regulator  bottle  is  con- 
tinuously bubbling,  and  since  the  water  seal  bottle 
is  distal  to  it,  the  water  seal  bottle  will  also  be 
continuously  bubbling.  This  does  not  mean  that 
there  is  a leak  in  the  patient  or  a leak  in  the 
tubing.  In  this  system  vacuum  source  of  minus- 
1,000  cm  of  water  is  reduced  by  the  pressure 
regulator  bottle  to  minus-15. 

Another  system  is  called  a Pleurovac.®  It  dif- 
fers in  the  positions  of  the  pressure  regulator  and 
water  seal  bottles  which  have  been  reversed. 
Again,  the  minus- 1,000  or  whatever  that  comes 
from  the  wall  is  immediately  dropped  by  the  pres- 
sure regulator  so  that  the  next  tubing  down  the 
line  has  minus- 15  cm  of  water  pressure.  How- 
ever, there  are  2 cm  of  positive  pressure  that 
must  be  overcome  by  anything  exiting  from  the 
chest  to  get  into  the  water  seal,  reducing  effective 
suction  by  another  2 cm. 

Another  thing  that  is  sometimes  confusing  is 
how  fast  the  bubbles  should  be  bubbling.  The 
rapidity  of  bubbling  has  nothing  to  do  with  the 
amount  of  suction  applied  to  the  child’s  chest. 
That  is  determined  by  the  pressure  regulator, 
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usually  at  15  cm  of  water.  The  rate  of  bubbling 
has  to  do  with  the  flow  rate.  That  becomes  im- 
portant only  when  one  has  a major  air  leak.  For 
example,  in  a medium-sized  child  on  a ventilator 
who  has  a tidal  volume  of  200  ml  at  a rate  of  20 
breaths  per  minute  and  is  leaking  50  ml  into  his 
thorax  at  every  breath,  one  liter  of  air  will  be 
leaked  each  minute  into  his  thoracic  cavity.  Ob- 
viously if  we  are  not  sucking  out  one  liter  of  air 
per  minute  the  pneumothorax  will  persist.  In  most 
situations  there  is  no  continuous  air  leak  and  the 
lung  is  reexpanded  instantaneously  when  the  tube 
is  placed.  In  children  who  are  on  ventilators  and 
have  a continuous  air  leak,  this  becomes  crucial. 
In  general,  the  rate  of  bubbling  cannot  be  too 
fast.  In  a postoperative  cardiac  patient  where  the 
chest  tube  is  placed  primarily  for  the  drainage  of 
blood,  a slow  rate  of  bubbling  is  perfectly  rea- 
sonable but  when  one  is  worried  about  an  air 
leak,  a fast  rate  of  bubbling  is  important.  It  must 
exceed  the  rate  of  the  leak. 

For  some  reason  it  is  written  in  nursing  man- 
uals, and  most  people  are  taught,  that  if  anything 
goes  wrong  with  a chest  tube  a clamp  should  be 
placed  on  it.  There  is  usually  a little  bundle  of 
clamps  at  the  foot  of  the  bed  or  around  the  chest 
tube  for  just  this  purpose.  The  most  important 
thing  I can  accomplish  in  this  discussion  is  to  get 
one  message  across:  never  clamp  a chest  tube. 
The  reason  is  that  if  you  clamp  a chest  tube  and 
a continuous  air  leak  persists,  a tension  pneu- 
mothorax will  develop  very  quickly.  This  usually 
happens  when  the  patient  goes  to  the  x-ray  de- 
partment or  is  being  transported  from  one  room 
to  another  and  someone  puts  a clamp  on  the 
chest  tube.  About  the  time  the  patient  reaches 
the  elevator  he  gets  a tension  pneumothorax.  A 
patient  can  quickly  die  under  these  circumstances. 
If  the  patient  must  be  moved  some  place,  merely 
disconnect  the  system  from  the  wall  suction  and 
leave  it  open  to  the  atmosphere:  do  not  clamp  it 
there  either. 

The  management  of  empyema  is  illustrated  by 
the  case  of  a 5-year-old  youngster  whose  situa- 
tion was  not  dissimilar  to  the  one  we  saw  in 
the  case  presentation.  The  history  was  also  simi- 
lar. An  upper  respiratory  infection  suddenly  be- 
came acutely  much  worse  and  high  fever  de- 
veloped. The  classic  air-fluid  levels  were  seen  in 
the  chest  film.  This  was  drained  using  a chest 
tube.  The  organism  was  the  staphylococcus. 

The  treatment  of  empyema,  in  addition  to 
medical  therapy,  should  in  all  cases  involve  drain- 


age as  provided  by  an  indwelling  chest  tube. 
Long-term  drainage  in  children  with  staphylococ- 
cal pneumonia  is  not  that  long-term.  The  organ- 
isms are  sensitive  to  antibiotics  and  with  drainage 
the  problem  will  resolve  relatively  rapidly.  But 
for  most  children,  long-term  means  a week  to 
ten  days.  In  the  treatment  of  empyema  we  tend 
to  place  the  tube  posterior  and  low  in  order  to 
put  the  chest  tube  in  the  empyema. 

The  removal  of  chest  tubes  has  often  been 
shrouded  in  mystery  and  mystique  but  it  is  very 
simple.  One  can  cause  a pneumothorax  at  the 
time  of  removing  a chest  tube.  I simply  place  a 
petroleum  jelly  (Vaseline®)  gauze  pledget  over 
the  exit  site  and  with  one  swift  pull  remove  the 
tube.  Appropriate  bandages  are  placed  and  an 
x-ray  film  of  the  chest  is  obtained  to  make  sure 
that  there  is  no  pneumothorax. 

Pneumatoceles  are  seen  in  children  with  staph- 
ylococcal pneumonia  usually  in  convalescence. 
We  may  see  infants  present  with  pneumatoceles, 
having  completely  missed  the  pneumonic  phase 
of  their  disease.  Virtually  all  pneumatoceles  will 
completely  resolve  assuming  the  infection  has  been 
successfully  treated  and  the  empyema  drained. 

Dr.  Goscienski:  The  prognosis  of  staphylococcal 
pneumonia  has  improved  considerably  in  the  past 
quarter  century.  Ceruti0  studied  36  children  from 
two  to  four  years  after  their  episodes  of  staphy- 
lococcal pneumonia  and  found  that  the  radiologic 
features,  results  of  pulmonary  function  testing  at 
rest  and  after  exercise,  the  incidence  of  respira- 
tory infections  in  later  years  and  rate  of  growth 
were  all  normal  with  only  one  exception.  There- 
fore, the  issue  in  staphylococcal  pneumonia  is  the 
proper  management  of  the  initial  life-threatening 
illness.  If  the  patient  survives  this,  the  prognosis 
is  good. 

Dr.  Nyhan:  Thank  you  very  much.  Are  there 
questions? 

Question  erom  the  audience:  If  you  suspect 
staphylococcal  pneumonia  in  an  outpatient  who 
is  not  severely  ill,  do  you  use  oxacillin? 

Dr.  Goscienski:  We  feel  that  any  child  less  than 
6 months  of  age  who  has  what  appears  to  be 
bacterial  pneumonia  should  be  treated  with  an 
antistaphylococcal  agent,  but  I would  never  treat 
such  an  infant  as  an  outpatient.  If  you  are 
concerned  about  staphylococcal  disease  to  the 
point  where  you  would  consider  using  dicloxacil- 
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lin,  then  the  child  belongs  where  he  can  be  ob- 
served very  carefully,  because  of  the  dramatic 
changes  that  can  occur  in  staphylococcal  disease. 
1 would  like  Dr.  Nyhan  to  comment  on  that,  be- 
cause he  has  had  a great  deal  of  experience  with 
staphylococcal  pneumonia. 

Dr.  Nyhan:  1 would  just  echo  what  Dr.  Goscien- 
ski  said.  The  other  comment  I would  make  about 
the  ambulatory  treatment  of  children  with  pneu- 
monia is  that  most  of  the  children  with  pneu- 
monia who  can  be  sent  home  are  those  with  a 
patchy  bronchopneumonic  process.  If  you  see  a 
lobar  consolidation,  even  in  a 6-year-old  child, 
that  has  different  implications,  and  most  of  those 
patients  should  come  into  the  hospital. 

Question  from  the  audience:  What  is  the  risk 
of  fistula  formation? 

Dr.  Canty:  From  a chest  tube?  Almost  zero. 
Chest  tubes  do  not  cause  infection.  They  are  there 
to  drain  infection.  A bronchopleural  fistula  is 
characterized  by  a huge  air  leak,  that  has  to  be 
taken  care  of  by  a high  flow,  high  suction,  big 
bore  chest  tube. 

Question  from  the  audience:  What  about 
decortication  procedures? 

Dr.  Canty:  The  long-term  prognosis  for  a child 
who  has  had  a staphylococcal  pneumonia  is  as 
Dr.  Goscienski  pointed  out,  excellent.  The  so- 
called  fibrothorax  is  a holdover  from  old-time 
thoracic  surgery  in  people  who  have  had  tuber- 
culous or  Klebsiella  empyemas.  Fibrothorax  and 
restrictive  lung  disease  just  do  not  occur  in 
children.  Even  though  there  is  some  minimal 
pleural  thickening,  one  does  not  have  to  go  back 


and  remove  a peel  in  children.  The  complication 
just  does  not  happen  in  children. 

Question  from  the  audience:  We  have  been 
told  to  clamp  a chest  tube  in  order  to  see  if  it  is 
ready  to  be  discontinued. 

Dr.  Canty:  If  you  think  about  that  for  a minute, 
it  makes  absolutely  no  sense.  What  it  proposes  is 
a stress  test;  that  is,  let  us  see  if  he  really  needs 
this  chest  tube.  Well,  if  he  really  needs  this  chest 
tube  that  means  there  is  a continuous  air  leak  but 
you  can  tell  this  by  looking  at  the  water  seal 
bottle.  If  there  is  a leak  then  you  should  not 
clamp  the  chest  tube.  On  the  other  hand,  if 
there  is  no  leak  from  the  water  seal  bottle,  pulling 
the  chest  tube  is  the  appropriate  response. 

Dr.  Nyhan:  In  conclusion  we  have  considered 
the  clinical  features  of  acute  staphylococcal  pneu- 
monia and  reviewed  the  roentgenographic  find- 
ings. Medical  therapy  is  based  on  the  use  of  a 
penicillinase  resistant  penicillin,  most  commonly 
oxacillin,  delivered  intravenously  at  least  for  the 
first  few  weeks.  Staphylococcal  pneumonia  is 
characterized  by  the  presence  of  empyema  or 
pyopneumothorax.  Chest  tube  drainage  is  man- 
datory. 
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Dr.  Smith:*  It  has  been  our  custom  each  year 
to  ask  the  chief  medical  residents  to  present  one 
Medical  Grand  Rounds  on  a topic  of  their  choice 
during  the  course  of  the  year.  Dr.  Steven  Harris 
is  planning  a career  in  endocrinology  following 
the  completion  of  his  residency  in  medicine.  His 
topic  is  one  of  long-standing  interest  to  those  con- 
cerned with  metabolic  bone  diseases,  that  of  Paget t 
disease  of  bone.  Paradoxically,  as  he  will  note, 
there  is  little  evidence  that  Paget  disease  is  either 
metabolic  or  endocrine  in  origin.  Nevertheless  it 
is  an  important  disorder  of  diverse  clinical  mani- 
festations. Furthermore,  there  are  new  approaches 
toward  therapy  which  are  worthy  of  current  re- 
view. 

Dr.  Harris:*  On  November  14,  1876,  Sir  James 
Paget,  speaking  before  the  Royal  Medical  and 
Chirurgical  Society  of  London,  presented  a clini- 
cal description  of  a patient  whose  case  he  had 
followed  for  20  years.  Included  in  his  presentation 
were  notes  on  four  similar  cases  with  which  he 
was  familiar.  It  is  quite  likely  that  earlier  authors 
had  described  the  same  disease  process.  In  1867, 
Wrany  had  noted  findings  in  a 50-year-old 
woman  who  had  died  with  what  he  termed 
“spongy  hyperostosis”  of  the  skull,  pelvis,  femur 
and  vertebral  column.  Wilks  introduced  the  term 
“osteoporosis,  or  spongy  hypertrophy  of  the 
bones”  in  1 869, 1 while  Czerny,  writing  in  the 
Austrian  literature,  employed  the  term  “osteitis 
deformans”  to  characterize  a “rare  acute  inflam- 
mation of  the  lower  part  of  the  tibia  and  fibula 

*Lloyd  H.  Smith,  Jr.  MD,  Professor  and  Chairman,  Department 
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inducing  softening  and  angular  bending  and  fol- 
lowed by  hardening.”2  Paget  also  used  the  term 
“osteitis  deformans”  to  describe  his  patient,  using 
the  name  because  of  the  conviction  that  the  pri- 
mary disease  process  was  an  inflammation  of 
bone;  he  did  suggest  at  the  time,  however,  that 
“a  better  name  may  be  given  when  more  is  known 
of  it.”3  A lack  of  pathophysiologic  revelation 
over  the  course  of  the  past  century  is  reflected  in 
the  fact  that  the  disease  is  still  known  as  osteitis 
deformans,  or  more  familiarly  as  Paget  disease 
of  bone. 

There  is  evidence  that  Paget  disease  has  existed 
since  antiquity.  In  fact,  Sir  Henry  Trentham 
Butlin,  the  pathologist  who  worked  with  Paget, 
is  said  to  have  felt  that  the  skull  of  the  original 
Neanderthal  man  exhibited  features  of  Paget  dis- 
ease.4 Nevertheless,  it  is  fitting  that  osteitis  de- 
formans should  continue  to  be  associated  with 
the  eponym  Paget  disease  because  Paget’s  de- 
scription of  the  course  of  the  disease,  culled  from 
20  years  of  observation  before  his  patient’s  death, 
is  remarkable  in  its  clarity.  In  describing  his  pa- 
tient, Paget  wrote  as  follows:  “The  short  narrow 
chest  suddenly  widened  into  a much  shorter  and 
broad  abdomen,  and  the  pelvis  was  wide  and  low. 
The  arms  appeared  unnaturally  long,  and,  though 
the  shoulders  were  very  high,  the  hands  hung  low 
down  by  the  thighs  and  in  front  of  them.  Alto- 
gether, the  attitude  in  standing  looked  simian, 
strangely  in  contrast  with  the  large  head  and 
handsome  features.”3 

In  summarizing  the  course  of  the  disease,  Paget 
noted  that,  “It  begins  in  middle  age  or  later,  is 
very  slow  in  progress,  may  continue  for  many 
years  without  influence  on  the  general  health,  and 
may  give  no  other  trouble  than  those  which  are 
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due  to  the  changes  of  shape,  size,  and  direction 
of  the  diseased  bones.  Even  when  the  skull  is 
hugely  thickened,  and  all  its  bones  exceedingly 
altered  in  structure,  the  mind  remains  unaffected. 
The  disease  affects  most  frequently  the  long 
bones  of  the  lower  extremities  and  the  skull,  and 
is  usually  symmetrical.  The  bones  enlarge  and 
soften,  and  those  bearing  weight  yield  and  be- 
come unnaturally  curved  and  misshapen.  The 
spine,  whether  by  yielding  to  the  weight  of  the 
overgrown  skull,  or  by  change  in  its  own  struc- 
tures, may  sink  and  seem  to  shorten  with  greatly 
increased  dorsal  and  lumbar  curves;  the  pelvis 
may  become  wide;  the  necks  of  the  femora  may 
become  nearly  horizontal,  but  the  limbs,  however 
misshapen,  remain  strong  and  fit  to  support  the 
trunk.  In  its  earlier  periods,  and  sometimes 
through  all  its  course,  the  disease  is  attended  with 
pains  in  the  affected  bones,  pains  widely  various 
in  severity  and  variously  described  as  rheumatic, 
gouty,  or  neuralgic.  . . .”3 

Prevalence 

Paget  disease  in  its  symptomatic  form,  with 
bone  pain  and  deformity,  constitutes  one  end  of 
the  spectrum  of  the  disease.  A more  limited  form 
of  the  disease  may  remain  clinically  silent,  there- 
fore the  prevalence  of  Paget  disease  remains 
somewhat  uncertain.  In  1932,  reporting  on  the 
results  of  4,614  necropsies  on  unselected  persons 
in  Dresden  over  the  age  of  40  years,  Schmorl 
noted  a prevalence  of  Paget  disease  of  3 percent. 
Collins  recorded  a similar  prevalence  of  3.7  per- 
cent in  an  autopsy  series  of  650  patients  over  the 
age  of  40  years  at  two  general  hospitals  in  York- 
shire; of  note  is  that  the  diagnosis  of  Paget  disease 
had  been  made  antemortem  in  only  29  percent  of 
the  cases. i;  In  a British  radiologic  series,  Pygott 
found  357  cases  of  Paget  disease  in  a five-year 
period.  From  estimates  of  the  number  of  persons 
in  each  age  group  undergoing  radiographic  exami- 
nation during  that  same  period,  estimates  of  the 
prevalence  of  Paget  disease  were  derived.7  The 
prevalence  of  Paget  disease  was  found  to  be  3.5 
percent  among  patients  over  the  age  of  45  years, 
a figure  similar  to  that  derived  from  the  two 
earlier  autopsy  series,  but  the  prevalence  was 
estimated  to  be  as  high  as  1 1 percent  in  one 
subset  of  the  population,  women  over  the  age  of 
85  years.  Given  these  prevalence  estimates,  Barry 
feels  that  Paget  disease  may  be  second  in  fre- 
quency only  to  osteoporosis  among  the  bone  dis- 
eases studied  to  date  in  occidental  populations/ 


Symptomatology 

Krane  has  suggested  that  symptoms  in  Paget 
disease  may  arise  from  bone  pain,  deformity  or 
fracture  of  involved  bone,  change  in  the  tempera- 
ture of  skin  overlying  involved  bone,  compression 
of  neural  structures,  alteration  of  joint  structure 
and  function,  and  as  a consequence  of  increased 
vascularity  or  shunting.9  Symptoms  present  at  the 
time  of  initial  presentation  have  been  summarized 
in  Table  1;  the  summary  is  by  no  means  all- 
inclusive,  but  presents  data  from  four  investigators 
at  different  institutions.  Although  a variety  of 
initial  symptoms  was  noted,  bone  pain  was  the 
most  common  presenting  complaint  in  all  four 
series. 

Sites  of  Involvement 

The  studies  of  initial  symptomatology  have 
been  complemented  by  analyses  of  the  frequency 
with  which  various  bones  have  been  involved  by 
the  pagetic  process.  The  analyses,  represented  by 
those  studies  listed  in  Table  2,  have  all  had 
obvious  shortcomings.  The  autopsy  studies  by 
Schmorl  and  Collins  did  not  examine  every  bone 
of  the  body  in  detail,  while  the  radiologic  studies 
by  Frank,  Gutman,  Dickson  and  Rosenkrantz 
included  findings  in  selected  populations  of  pa- 
tients examined  with  a largely-unspecified  degree 
of  roentgenographic  thoroughness.  The  single 
scan  study  by  Shirazi,  like  the  earlier  radiographic 
studies,  presented  findings  in  a selected  patient 
population  at  a particular  time.  Given  the  above 
reservations,  it  nevertheless  appears  that  the  axial 
skeleton  is  involved  most  frequently,  the  lower 
extremities  are  involved  more  frequently  than  are 
the  upper  extremities,  the  lumbosacral  spine  is 
affected  more  often  than  is  the  balance  of  the 
vertebral  column  and  the  tibia  is  involved  more 
frequently  than  is  the  fibula. 

Histology 

In  1974  Rasmussen  and  Bordier  proposed  a 
model  for  the  cellular  events  occurring  on  the 
endosteal  surface  of  normal  bone.  In  brief,  oste- 
oprogenitor  cells  were  posited  to  give  rise  to  a 
population  of  multinucleated  osteoclasts  respon- 
sible for  the  resorption  of  pre-existing  bone. 
Osteoclasts  in  turn  were  felt  to  undergo  fission, 
yielding  mononuclear  osteoblasts,  cells  devoted 
to  the  laying  down  of  the  collagenous  matrix  of 
new  bone.  Osteoblasts  becoming  surrounded  by 
newly-mineralized  matrix  were  termed  osteocytes, 
and  were  felt  to  be  capable  of  participation  in 
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both  bone  resorption — so-called  osteocytic  oste- 
olysis— and  bone  formation.16 

Histologically,  the  initial  event  in  Paget  dis- 
ease seems  to  be  a pronounced  increase  in  bone 
resorption  by  osteoclasts  and  perhaps  osteocytes.16 
In  1944  Reifenstein  and  Albright  took  biopsy 
specimens  from  a circumscribed  area  of  bone 
destruction  in  the  skull  of  a patient  with  Paget 
disease,  showing  the  presence  of  osteoclasts  with- 


out osteoblasts  at  the  junction  of  normal  and 
involved  bone.'7  The  osteoclasts  show  notable 
variability  both  in  size  and  in  number  of  nuclei; 
more  than  100  nuclei  may  be  present  in  a single 
osteoclast.  This  morphologic  heterogeneity  is  said 
to  be  present  only  in  Paget  disease.16  The  initial 
osteolytic  phase  of  the  disease  is  generally  fol- 
lowed by  a mixed  phase  characterized  by  a com- 
pensatory increase  in  osteoblastic  activity."  The 


TABLE 

1. — Symptoms  Present  at  Time  of  Presentation 

Symptoms  at  time 
of  presentation 

Kay(1934)‘° 
34  cases 
( Percent ) 

Gutmanf 1936)1 
116  cases 
( Percent ) 

1 Dicksonf  1945)lt 

367  cases 
( Percent ) 

Rosenkrantz(1952)n 
111  cases 
( Percent ) 

Bone  pain 

54 

50 

Lower  extremities  .... 

29 

36 

Back  

6 

32 

Hips  

15 

Headache  

6 

27 

17 

13 

Fracture  of  bone  

12 

14 

Bone  deformity  

12 

41 

Gait  disturbance  

6 

33 

7 

Skull  enlargement  

24 

9 

Deafness/vertigo/tinnitus 

22/19/. . 

14/10/  7 

13/  7/. . 

Paresthesias/neuralgia  . . 

5/.  . 

../  5 

Fatigue  

13 

Urinary  symptoms  including  calculi  . . . 

13 

Asymptomatic  

18 

19 

20 

TABLE  2. — Sites  of  Involvement 


Site 

Schmorl 5 
(1932) 
4,614  pt 
(Percent) 

Collins 6 
(1956) 
46  pt 
(Percent) 

Franck n 
(1974) 
55  pt 
(Percent) 

Gutman 11 
(1936) 

116  pt 
(Percent) 

Dickson n 
(1945) 
367  pt 
(Percent) 

Rosenkrantz 13 
(1952) 

111  pt 
( Percent ) 

Shirazi11 

(1974) 

100  pt 
( Percent ) 

Skull  

28 

65 

55 

78 

42 

42 

48 

Spine 

50 

63 

Cervical  

9 

11 

2 

6 

8 

Thoracic 

27 

41 

14 

2 

34 

Lumbosacral  . . 

76 

42 

55 

28 

39 

LU  40 

S 56 

S 28 

Pelvis  

22 

43 

L 66 

90 

66 

63 

78 

R 58 

, . 

Femur  

. . R 31 

35 

96 

65 

47 

R 41 

R 34 

L 15 

L 34 

L 34 

Tibia  

8 

30 

44 

54 

35 

R 9 

R 18 

L 11 

L 13 

Fibula  

4 

18 

6 

2 

R 3 

2 

L 3 

Humerus 

4 

40 

59 

5 

R 9 

R 16 

L 8 

L 6 

Clavicle  

13 

11 

18 

24 

9 

R 3 

3 

L 5 

Sternum  

23 

7 

2 

4 

Scapula 

20 

29 

2 

R 3 

37 

L 5 

Radius 

11 

26 

2 

Ulna  

7 

19 

1 

Ribs  

2 

13 

13 

3 

4 

5 

Hand  phalanx  . . . . 

27 

Metacarpal 

13 

Tarsal/Metatarsal  . 

9/  9 

Patella  

5 

2 

1 

Maxilla 

4 

Mandible  

4 

i 

4 

Facial  bones 

L = left  R = right  S = sacral 
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Figure  1. — Lamellar  bone  interspersed  with  woven 
bone.  The  woven  bone  is  distinguished  by  a lack  of 
parallel  collagen  fibers.  Decalcified,  polarized.  (Repro- 
duced by  permission  of  the  publisher  from  Singer 
FR18). 

osteoblasts,  which  have  abnormal  structural  het- 
erogeneity as  do  the  osteoclasts,  lay  down  primi- 
tive woven  bone,  which  is  ordinarily  not  found 
in  adults,  as  well  as  structurally  abnormal  lamel- 
lar bone,  as  illustrated  in  Figure  1.  The  lamellar 
bone,  which  is  characteristically  deposited  in  a 
mosaic  pattern,  nevertheless  appears  to  undergo 
mineralization  normally  in  most  cases.18  In  this 
active  phase  of  the  disease  the  normal  hematopoi- 
etic bone  marrow  is  replaced  by  loose,  fibrous 
connective  tissue  and  characteristic  large  vascular 
channels.18  With  time,  osteoclastic  activity  may 
decrease,  and  the  disease  enters  a sclerotic  or 
osteoblastic  phase.1’  In  this  stage,  the  bone  mar- 
row abnormalities  may  revert  to  normal.18 

In  normal  bone,  accretion  of  new  bone  on  the 
periosteal  surface  may  occur  without  a preceding 
resorptive  process.10  Normally  with  aging,  how- 
ever, net  resorption  on  the  endosteal  surface 
exceeds  periosteal  accretion  so  that  the  transverse 
diameter  of  bone  increases  with  time,  but  cortical 
thickness  decreases.  In  Paget  disease,  however, 
net  accretion  of  bone  may  occur  on  both  the 
periosteal  and  endosteal  surface,  leading  to  an 
increase  in  both  the  transverse  diameter  and  cor- 
tical thickness  of  bone.10  During  the  mixed  and 
sclerotic  phases  of  the  disease,  as  seen  radio- 
graphically in  Figure  2,  accretion  of  bone  on  the 
periosteal  surface  of  the  skull  may  lead  to  an  in- 
crease in  the  external  dimensions,19  therefore  the 
circumference  of  the  hat  of  Paget’s  original  pa- 
tient increased  from  22Vi  inches  to  27!4  inches 
over  the  course  of  22  years.3  Some  accretion  of 
bone  may  occur  on  the  dural  surface  of  the  skull 


Figure  2.— Lateral  radiograph  of  skull  involved  with  the 
mixed  phase  of  Paget  disease  (Provided  through  the 
courtesy  of  Dr.  Harry  Genant). 


as  well,  but  it  is  unusual  for  symptoms  to  arise 
from  frank  compression  of  the  cerebral  hemis- 
pheres.19 

Radiologic  and  Scintigraphic  Findings 

The  microscopic  changes  in  Paget  disease  are 
reflected  in  macroscopic  alterations  in  bone  struc- 
ture detectable  on  roentgenographic  examination. 
The  characteristic  radiologic  findings  have  been 
well-summarized  in  the  past,19  and  will  not  be 
presented  in  detail  here.  When  the  osteolytic 
phase  of  the  disease  involves  the  skull,  as  shown 
in  Figure  3,  it  is  termed  osteoporosis  circum- 
scripta; it  usually  begins  in  the  frontal  or  occipital 
areas,  and  may  spread  to  involve  the  entire  cal- 
varium.19 Pagetic  involvement  of  a long  bone  is 
usually  initially  manifest  radiographically  as  a V- 
shaped  resorption  front  beginning  at  one  end  of 
the  bone.20  Figure  4 shows  advanced,  sclerotic 
involvement  of  the  tibia,  with  sparing  of  the 
fibula.  Incomplete  fractures,  also  termed  fissure 
fractures,  may  occur  at  areas  of  tension,  char- 
acteristically on  the  convex  border  of  the  bone.19 
Paget  disease  may  produce  enlargement  of  the 
body  of  a single  involved  vertebra,21  while  in- 
volvement of  the  pelvis  may  be  differentiated 
from  metastatic  prostatic  carcinoma  by  the  pres- 
ence of  the  so-called  brim  sign,  a thickening  of 
the  pelvic  brim.  In  one  series,  the  brim  sign  was 
present  in  85  percent  of  cases  of  generalized 
pagetic  involvement  of  the  pelvis,  while  present  in 
only  one  of  250  cases  of  carcinoma  metastatic  to 
the  pelvis.22 

Bone  scans  employing  a variety  of  radiotracers, 
including  sr’Sr,  87"'Sr,  18F,  and  "Tc-labeled  phos- 
phates, have  also  proven  useful  in  the  evaluation 
of  the  extent  of  the  pagetic  process.  When  the 
disease  involves  multiple  bones — so-called  poly- 
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ostotic  Paget  disease — the  pattern  of  involvement 
on  bone  scan  is  said  to  be  quite  characteristic. 
When  only  a single  bone  is  involved,  in  the  mono- 
stotic form  of  the  disease,  the  differentiation  of 
Paget  disease  from  other  processes  such  as  frac- 
ture, infection  or  metastatic  disease  may  be  more 
difficult.15 

Several  authors  have  attempted  comparison  of 
the  sensitivity  of  bone  scan  and  x-ray  studies  in 
the  detection  of  bony  involvement  by  Paget  dis- 
ease. The  data  in  Table  3 suggest  that  bone  scan 
and  radiographic  examination  are  complementary 
in  the  detection  of  sites  of  involvement.  Lesions 
detected  by  x-ray  studies  alone  tended  to  be  in 
the  sclerotic  phase  of  the  disease, i5, 23,20  while 
lesions  visualized  on  scan  alone  were  speculated 
to  be  in  the  early  osteolytic  phase.20  Those  le- 
sions seen  on  scan  alone  tended  to  be  sympto- 
matic, while  the  sclerotic  lesions  shown  on  x-ray 
films  alone  tended  to  represent  an  asymptomatic 
burned-out  phase  of  the  disease.23 

Complications 

As  suggested  by  Table  1,  which  details  pre- 
senting symptomatology  in  cases  of  Paget  disease, 
the  basic  alteration  in  bone  structure  may  lead 
to  a variety  of  local  and  systemic  complications. 
The  most  common  complication  appears  to  be 
bone  pain,  although  the  cause  of  the  pain  re- 
mains uncertain.18 


Figure  3. — Lateral  radiograph  of  skull  showing  osteo- 
porosis circumscripta  (Provided  through  the  courtesy 
of  Dr.  Harry  Genant). 


Deformity  of  involved  bones  is  a major  com- 
plication as  well.  In  the  lower  extremities,  the 
force  of  weight-bearing  tends  to  be  transmitted 
as  tension  on  the  lateral  surface  of  the  femur  and 
compression  on  the  medial  surface.  A tendency 
toward  bone  accretion  on  the  lateral  side,  sub- 
jected to  tensile  forces,  with  resorption  on  the 
compressed  medial  side,  leads  to  progressive 
lateral  bowing  of  the  weakened  femur  affected 
by  Paget  disease.27  This  type  of  deformity  alters 
the  mechanical  stresses  to  which  neighboring 
joints  are  subjected,  predisposing  to  degenerative 
arthritic  changes.28  In  addition  to  degenerative 
arthritis,  Paget  disease  has  been  linked  with  cal- 
cific periarthritis,  gouty  arthritis  and  with  a syn- 
drome similar  to  ankylosing  spondylitis,14  but  the 
strength  of  these  associations  remains  to  be  con- 
firmed. 

The  weakened  structure  of  pagetic  bone  may 
lead  not  only  to  deformity  but  also  to  fracture, 


Figure4. — Deformed  tibia 
exhibiting  largely  scle- 
rotic phase  of  Paget 
disease;  fibula  is  spared 
(Provided  through  the 
courtesy  of  Dr.  Harry 
Genant). 


TABLE  3. — Comparison  of  Radiographic  and  Scintigraphic  Detection  of  Sites  of  Involvement 

Khairi(1973)23  Lentle(1976)H  Lavender(1977)!i  Weltman(1977)!e 


Time  of  evaluation 

Number  of  patients 22 

Total  Number  of  lesions 92 

Lesions  detected  by  x-ray  & scan  . 64(70%) 
Lesions  shown  by  x-ray  alone  ....  1 3 ( 14%  ) 
Lesions  shown  by  scan  alone 15(16%) 


15 

137 

99(72%) 
3(  2%) 
35(26%) 


8 

80 

69(86%  ) 
9(11%) 
2(  3%) 


< 1 yr  after  dx 
39 
112 

65(58%) 

11(10%) 

36(32%) 


> 1 yr  after  dx 
57 
204 

123(60%) 

31(15%) 

50(25%) 
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with  pathologic  fractures  tending  to  involve  the 
femur  and  tibia.18  Complete  fractures  of  long 
bone  tend  to  involve  the  femur  most  commonly, 
frequently  occurring  as  transverse  chalk-stick 
fractures  through  the  shaft  just  below  the  lesser 
trochanter.8-18  The  occurrence  of  incomplete  fis- 
sure fractures  on  the  convex  borders  of  bone  has 
already  been  mentioned.  Compression  fractures 
of  involved  vertebrae  may  be  noted  as  well,  with 
more  frequent  involvement  of  the  lumbar  and 
thoracic  vertebrae  than  cervical  vertebrae.111 

Hearing  loss  has  been  estimated  to  be  present 
in  30  percent  to  50  percent  of  patients  with  skull 
involvement,  while  vestibular  dysfunction  is  pres- 
ent in  20  percent  to  25  percent.29  The  hearing 
loss  is  most  often  mixed  in  nature,  with  both 
sensorineural  and  conductive  deficits.29  Changes 
in  the  architecture  of  the  temporal  bone  in  the 
region  of  the  petrous  pyramid  may  cause  cochlear 
dysfunction  responsible  for  the  sensorineural  loss. 
The  conductive  deficit  may  arise  from  a variety 
of  processes  including  ankylosis  of  the  footplate 
of  the  stapes,  impaired  mobility  of  the  ossicular 
chain,  occlusion  of  the  external  auditory  canal 
and  narrowing  of  the  eustachian  tube,  leading  to 
chronic  otitis  media.10  Limited  information  about 
abnormal  physiognomy  and  pronounced  thicken- 
ing of  the  cranial  vault  at  postmortem  examina- 
tion have  led  to  speculation  that  Beethoven’s 
deafness  was  attributable  to  involvement  of  his 
skull  with  Paget  disease.31 

A variety  of  osseous  neoplasms  have  also  been 
recognized  as  complications  of  Paget  disease;  they 
have  been  classified  as  osteosarcomas,  chondro- 
sarcomas, fibrosarcomas,  and  benign  and  malig- 
nant giant  cell  tumors.32  The  bones  most  com- 
monly affected  by  sarcomatous  degeneration  are 
the  femur,  humerus,  skull,  pelvis  and  tibia;18-11 
giant  cell  tumors  tend  to  develop  in  the  skull  and 
facial  bones.8  The  humerus  is  involved  with 
sarcoma  more  often  than  might  be  expected  from 
the  frequency  of  its  involvement  with  the  pagetic 
process,  while  the  spine  is  involved  with  malig- 
nant change  much  less  often  than  predicted.18-31 
In  Milgram’s  experience  at  the  Armed  Forces  In- 
stitute of  Pathology,  bone  adjacent  to  an  area  of 
sarcomatous  degeneration  shows  very  active  Paget 
disease.  This  has  led  to  speculation  that  the  risk 
of  malignant  change  in  any  given  bone  decreases 
as  the  activity  of  the  pagetic  process  in  that  bone 
wanes.31  Despite  the  fact  that  in  three  of  Paget’s 
original  five  patients  osseous  neoplasms  devel- 
oped,3 sarcoma  has  been  estimated  to  develop  in 


only  0.9  percent  to  2 percent  of  larger  series  of 
patients.  In  patients  with  polyostotic  disease, 
however,  sarcoma  has  been  reported  to  arise  with 
a frequency  of  7 percent  to  22  percent.  Present- 
ing symptoms  of  sarcoma  have  most  commonly 
included  localized  pain,  rapid  swelling  or  patho- 
logic fracture. 12  Historically,  the  sarcomas  have 
been  notoriously  resistant  to  therapy,32  with  only 
transient  palliation  from  radiotherapy,8  although 
combination  chemotherapy  has  yet  to  be  applied 
to  a series  of  patients  with  sarcoma  complicating 
Paget  disease. 

A variety  of  neurologic  signs  and  symptoms 
has  been  reported  as  sequelae  of  Paget  disease. 
Schmidek  has  suggested  that  neurologic  changes 
may  arise  by  several  mechanisms,  such  as  pres- 
sure exerted  by  pathologic  bone  along  the  neu- 
raxis,  changes  in  the  weight-bearing  ability  of 
bone,  local  invasion  by  areas  of  neoplastic  degen- 
eration and  vascular  insufficiency  of  neural  struc- 
tures.1'' Compressive  phenomena  may  result  in 
cranial  nerve  dysfunction,  including  trigeminal 
neuralgia  and  its  seventh  nerve  motor  equivalent, 
hemifacial  spasm.3'1  Weakening  of  bone  at  the 
base  of  the  skull  permits  the  skull  to  sag  on  the 
vertebrae,  a condition  termed  platybasia.  The 
odontoid  process  projects  through  the  foramen 
magnum,  producing  pressure  at  the  cervicomedul- 
lary  junction  as  well  as  compression  of  posterior 
fossa  structures;  obstructive  hydrocephalus  as  well 
as  brain  stem  and  cerebellar  dysfunction  may 
result.35  Pagetic  involvement  of  the  vertebral 
column  may  result  in  spinal  cord  compression  by 
bony  overgrowth,  fracture,  or  dislocation.  In- 
volvement of  the  thoracic  spine  most  often  pro- 
duces symptoms,  for  the  vertebral  canal  is  nar- 
rowest in  that  region.  Spinal  involvement  may 
also  produce  nerve  root  compression  by  en- 
croachment on  intervertebral  foramina.37 

High-output  congestive  heart  failure  is  a well- 
recognized  complication  of  Paget  disease.  Func- 
tional arteriovenous  communications  have  been 
implicated  by  hemodynamic  studies  on  patients 
with  the  high-output  state  which  show  tachy- 
cardia, widened  pulse  pressure,  low  systemic 
vascular  resistance  and  elevated  venous  oxygen 
content.38,39  However,  anatomic  communications 
have  never  been  successfully  shown  by  arteriog- 
raphy, injection  of  Tc-labeled  microspheres,  or 
direct  histologic  examination. 19  40  In  a quantita- 
tive radiographic  study,  Howarth  found  the  high- 
output  state  to  be  present  only  in  patients  with 
greater  than  35  percent  skeletal  involvement  with 
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the  pagetic  process.41  Cardiac  output  has  also 
been  shown  to  correlate  with  biochemical  indices 
of  the  activity  of  the  Paget  disease.42 

In  1945  Edholm  described  the  case  of  a 66- 
year-old  man  with  polyostotic  disease  and  clinical 
evidence  of  biventricular  congestive  failure  who 
had  a measured  cardiac  output  of  13.3  liters  per 
minute.  Blood  flow  to  the  affected  bone  was  esti- 
mated by  crude  plethysmographic  methods  to  be 
20  times  normal;  temporary  occlusion  of  arterial 
(low  to  the  affected  limb  with  a cuff  led  to  im- 
provement in  the  hemodynamic  measures  of  the 
high-output  state.42  Wootton  and  associates  meas- 
ured skeletal  blood  flow  in  24  patients  with  un- 
treated Paget  disease  utilizing  radionuclide  trac- 
ers; they  found  that  skeletal  blood  flow  per  minute 
constituted  4.4  percent  to  18.9  percent  of  the 
total  blood  volume  in  the  pagetic  patients  as 
opposed  to  4.4  percent  to  5.9  percent  in  eight 
normal  volunteers.4445  Regional  blood  flow  has 
also  been  assessed  by  application  of  an  electro- 
magnetic flowmeter  to  the  exposed  carotid  bi- 
furcation before  and  after  ligation  of  the  external 
carotid  artery  in  two  pagetic  patients  with  sar- 
comatous degeneration  of  involved  skull.  Flow 
through  the  external  carotid  system  was  found  to 
be  much  greater  than  normal.40  It  has  been  spec- 
ulated that  notably  increased  flow  through  the 
external  carotid  artery  in  patients  with  severe 
pagetic  skull  involvement  may  shunt  blood  away 
from  the  brain — a so-called  pagetic  steal  syn- 
drome. The  presence  of  increased  external  carotid 
flow  may  be  suggested  clinically  by  an  increase 
in  the  size  of  the  superficial  temporal  artery.18 

In  1909  Klippel  and  Weil  reported  that  the 
surface  temperature  of  a pagetic  limb  may  be  as 
much  as  5°C  warmer  than  that  of  the  correspond- 
ing uninvolved  limb.47  Heistad  utilized  that  ob- 
servation in  studies  on  three  patients  with  Paget 
disease  involving  only  one  extremity.  Using  pleth- 
ysmographic methods,  resting  blood  flow  in  the 
pagetic  extremity  was  found  to  be  approximately 
six  times  the  flow  in  the  contralateral  normal 
extremity.  With  epinephrine  iontophoresis  to  sup- 
press blood  flow  to  the  skin  but  not  to  the  under- 
lying tissue,  flow  to  the  pagetic  extremity  was 
reduced  close  to  the  normal  range.  Local  heating, 
which  increased  cutaneous  blood  flow  only,  pro- 
duced a larger  increment  in  flow  to  the  normal 
extremity  than  to  the  pagetic  limb.  Blood  flow  to 
the  heated  normal  limb  was  comparable  to  flow 
to  the  resting  pagetic  limb.  From  these  observa- 
tions, Heistad  concluded  that  dilatation  of  the 


normal  cutaneous  vascular  bed  could  explain  the 
increased  blood  flow  seen  in  pagetic  extremities.48 

In  addition  to  the  complications  noted  above, 
a variety  of  other  disease  processes  have  been 
linked  to  Paget  disease.  It  has  been  claimed  that 
valvular  and  arterial  calcification  occur  with  in- 
creased frequency  in  pagetic  patients,  as  may 
calcification  of  the  interventricular  septum  with 
complete  heart  block. 4:1  Associations  with  diabetes 
mellitus,  Hashimoto  thyroiditis,  pseudoxanthoma 
elasticum  and  a folate-dependent  malabsorption 
syndrome  have  also  been  claimed.50-52  The  sig- 
nificance of  these  observations  remains  uncertain. 

Biochemical  Measures 

Calcium  kinetics  studies  utilizing  the  radio- 
tracer  47Ca  have  suggested  that  the  bone  resorp- 
tion and  formation  rates  in  active  Paget  disease 
may  be  increased  up  to  20  times  normal.  It  has 
been  speculated  that  the  increased  bone  formation 
rate  may  teleologically  represent  an  attempt  to 
maintain  calcium  homeostasis  in  the  face  of  nota- 
bly increased  influx  of  calcium  from  bone  into 
extracellular  fluid.4  The  fine  balance  in  bone  for- 
mation and  resorption  rates  is  reflected  biochemi- 
cally in  the  fact  that  serum  calcium,  phosphorus 
and  parathyroid  hormone  levels  are  usually  nor- 
mal; urinary  calcium  is  most  often  normal  as 
well.4-9  Immobilization  of  the  pagetic  patient, 
however,  may  upset  the  balance.  In  1944  Reifen- 
stein  and  Albright  reported  two  cases  of  hyper- 
calcemia occurring  in  pagetic  patients  immobil- 
ized after  sustaining  fractures.  It  was  felt  that  the 
immobilization  led  to  a decrease  in  bone  forma- 
tion rate  while  bone  resorption  continued  un- 
abated. The  consequent  hypercalcemia  posed  a 
threat  of  causing  what  was  termed  a chemical 
death.17  Gordan  has  argued  that  the  threat  of 
hypercalcemia  in  immobilized  patients  even  with 
extensive  Paget  disease  has  probably  been  exag- 
gerated. He  has  stated  that  in  a series  of  64  im- 
mobilized patients,  the  only  patients  in  whom 
hypercalcemia  was  detected  had  coincident  para- 
thyroid adenomas.52  Even  if  the  incidence  of 
frank  hypercalcemia  remains  moot,  hypercalciuria 
following  immobilization  seems  to  predispose  to 
nephrolithiasis.4’53 

Alkaline  phosphatase,  which  has  generally  been 
used  as  an  index  of  osteoblastic  activity,  was  first 
found  to  be  elevated  to  a pronounced  degree  in 
patients  with  Paget  disease  in  1929. 54  Woodard 
followed  the  cases  of  36  untreated  patients  with 
serial  alkaline  phosphatase  determinations  over 
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a period  of  5 to  21  years;  the  alkaline  phospha- 
tase tended  to  increase  with  time,  but  often 
showed  fluctuation  with  a periodicity  of  months 
to  years.55 

Acid  phosphatase  levels,  associated  with  oste- 
oclastic activity,  have  been  found  to  be  elevated 
in  a small  number  of  patients  with  extensive 
Paget  disease,  but  have  not  been  widely  used  in 
following  the  course  of  the  disease.13’18’55,50  Oste- 
oclastic activity,  as  reflected  in  bone  resorption, 
has  more  conventionally  been  monitored  utiliz- 
ing urinary  levels  of  hydroxyproline,  a nonessen- 
tial amino  acid  found  in  the  body  almost  exclu- 
sively in  collagen.  While  the  normal  urinary 
excretion  of  hydroxyproline  on  a low-gelatin  diet 
is  less  than  50  mg  per  24  hours,  daily  excretion 
in  Paget  disease  may  be  elevated  to  more  than 
2,000  mg.18  Approximately  90  percent  of  urinary 
hydroxyproline  is  found  in  a so-called  dialyzable 
fraction;  this  fraction  consists  largely  of  dipep- 
tides and  tripeptides  felt  to  represent  fragments 
of  resorbed  collagen.5  The  balance  of  urinary 
hydroxyproline  is  found  in  a nondialyzable  frac- 
tion; radiotracer  studies  utilizing  14C-L-proline 
have  suggested  that  the  peptides  in  this  fraction 
have  been  derived  either  from  collagen  that  has 
been  synthesized  and  rapidly  degraded,  or  from 
peptides  that  have  been  synthesized  but  not 
incorporated  into  intact  tropocollagen  at  all.58 
Urinary  hydroxylysine,  like  hydroxyproline,  is 
derived  largely  from  collagen  degradation.  Gly- 
cosides of  hydroxylysine  are  present  in  different 
collagens  in  different  ratios,  therefore  the  pattern 
of  glycoside  excretion  may  give  a more  accurate 
indication  of  the  type  of  collagen  being  degraded 
than  does  urinary  excretion  of  hydroxyproline, 
which  is  found  in  all  collagen  in  approximately 
the  same  proportion.59 

Serum  alkaline  phosphatase  and  urinary  hy- 
droxyproline levels  tend  to  be  closely  correlated. 
This  suggests  that  bone  formation  and  resorption 
are  coupled.  Both  values  tend  to  correlate  with 
the  extent  of  Paget  disease  as  determined  radio- 
graphically,23 as  well  as  with  skeletal  blood  flow 
as  measured  by  radiotracer  techniques.45  At  times, 
however,  biochemical  changes  may  not  parallel 
histologic  changes  on  sequential  bone  biopsy 
studies;10  such  discrepancies  must  be  interpreted 
in  light  of  possible  sampling  error  in  biopsies. 

Treatment 

A variety  of  indications  for  the  treatment  of 
Paget  disease  have  been  suggested:  bone  pain, 


congestive  heart  failure,  recurrent  pathologic  frac- 
tures, neurologic  complications,  and  hypercal- 
ciuria  or  hypercalcemia.  Prophylactic  treatment 
for  the  prevention  of  bony  deformity,  and  pre- 
operative treatment  to  decrease  bony  vascularity 
before  orthopedic  procedures  also  have  been  sug- 
gested. 18’i;o'cl 

Early  therapies  included  use  of  potassium  io- 
dide,3 arsenic,2  staphylococcus  vaccine,  insulin, 
high-vitamin  diets,  parathyroidectomy  and  dihy- 
drotachysterol;1 3 none  had  consistent  effect  on  the 
pathological  process.  Localized  radiation  therapy 
to  affected  bones  was  utilized  with  transient  re- 
lief of  bone  pain.”  Estrogen  and  androgen  ther- 
apy was  employed  with  relief  of  pain  as  well.53 
During  the  late  1940’s  and  early  1 950’s,  studies 
by  Albright  on  the  effects  of  adrenocorticotropic 
hormone  (acth)  and  cortisone  showed  that  corti- 
costeroids in  large  doses,  in  the  range  of  500  mg 
to  1,000  mg  of  cortisone  a day,  could  produce 
both  biochemical  and  symptomatic  improvement 
in  pagetic  patients.02  Studies  by  Rapaport  and 
associates  using  comparable  doses  of  cortisone 
to  treat  six  patients  with  the  high-output  state 
showed  a fall  in  cardiac  output  ranging  from  13 
percent  to  52  percent  of  baseline  values.38  Serial 
bone  biopsy  studies  on  cortisone  therapy  showed 
histologic  improvement  without  definite  anatom- 
ic obliteration  of  the  abnormal  vascular  chan- 
nels.38’0203 Unfortunately,  cortisone  in  the  dosages 
used  appeared  to  produce  an  acute  osteoporotic 
state  with  consequent  vertebral  collapse.  Experi- 
ence with  cortisone  therapy  in  smaller  doses,  on 
the  order  of  75  mg  a day  for  three  years,  proved 
disappointing;  no  consistent  change  in  biochemi- 
cal or  histologic  measurements  was  noted.03 

The  experience  with  one  anti-inflammatory 
agent,  cortisone,  prompted  speculation  that  another 
anti-inflammatory  agent,  acetylsalicylic  acid  (asa), 
might  prove  useful  in  the  treatment  of  Paget  dis- 
ease. In  a small  number  of  patients,  asa  in  a dose 
of  4 grams  to  6 grams  a day  was  shown  to  pro- 
duce an  improvement  in  biochemical  indices; 
calcium  kinetics  studies  utilizing  the  radiotracer 
47Ca  showed  a decrease  in  bone  turnover.  In  a 
single  patient,  skull  biopsy  after  three  weeks  of 
asa  therapy  showed  histologic  improvement.04 
Studies  of  salicylate  levels,  also  on  a single  pa- 
tient, suggested  that  a level  of  25  mg  per  dl  to  40 
mg  per  dl  was  necessary  for  therapeutic  effect;  a 
decrease  to  10  mg  per  dl  was  associated  with 
relapse.03  Although  sustained  clinical  improve- 
ment has  been  reported  in  a small  number  of 
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patients  treated  with  asa  for  periods  up  to  eight 
months,''1  positive  biochemical  and  clinical  results 
have  not  uniformly  been  found.4 

During  the  1960’s,  sodium  fluoride  was  em- 
ployed in  the  treatment  of  small  series  of  pagetic 
patients.  Doses  of  60  mg  to  120  mg  of  sodium 
fluoride  a day  were  reported  to  provide  biochemi- 
cal improvement  and  pronounced  symptomatic 
relief.05  07  Once  again,  however,  results  were  not 
uniformly  reproducible.4,08  Fluoride  in  toxic  doses 
may  produce  so-called  crippling  fluorosis  charac- 
terized by  abnormal  bone  formation  with  cortical 
thickening,  osteosclerosis,  bone  pain  and  multiple 
painful  exostoses.09  Concern  over  this  potential 
toxicity  has  limited  the  use  of  fluoride  in  the  treat- 
ment of  Paget  disease. 

Trials  of  inorganic  phosphate  therapy  have  also 
been  undertaken  in  small  numbers  of  patients 
without  consistent  effect  on  alkaline  phosphatase 
or  hydroxyproline  values.24,70  Oral  inorganic  phos- 
phate supplements  in  doses  of  1 gram  to  2 grams 
a day  have  been  reported  to  produce  amelioration 
of  the  high  cardiac  output  state,  although  in  some 
cases  hemodynamic  values  subsequently  returned 
to  baseline  levels  in  spite  of  continued  therapy.71,72 
Relief  of  bone  pain  and  associated  symptoms  has 
been  reported  to  persist  in  spite  of  hemodynamic 
relapse.72 

Over  the  past  ten  years  there  has  been  exten- 
sive use  of  the  calcitonins,  diphosphonates  and 
cytotoxic  agents  in  the  treatment  of  Paget  disease. 
The  ability  of  thyrocalcitonin  to  inhibit  parathy- 
roid hormone  ( pth) -induced  bone  resorption  in 
vitro  was  established  in  the  mid-1960’s.73  Since 
that  time,  the  structures  of  the  porcine,  salmon 
and  human  forms  of  calcitonin  have  been  identi- 
fied, and  all  have  been  used  in  the  treatment  of 
Paget  disease.  On  a weight  basis,  porcine  calci- 
tonin is  the  weakest  form,  while  the  salmon  ana- 
logue is  by  far  the  most  potent.74  At  this  time 
only  salmon  calcitonin  is  readily  available  for 
clinical  use,  although  synthetic  human  calcitonin 
is  available  on  an  experimental  basis.  All  of  the 
calcitonins  must  be  administered  parenterally. 

Bone  biopsy  studies  carried  out  in  pagetic  pa- 
tients 30  minutes  after  the  administration  of  an 
intravenous  bolus  of  calcitonin  have  shown  a 
decrease  in  the  number  of  osteoclasts  and  an 
alteration  in  the  ultrastructure  of  the  remaining 
osteoclasts.75  Histologic  studies  have  been  inter- 
preted to  show  an  inhibition  of  the  activation  of 
osteoprogenitor  cells  to  osteoclasts,  as  well  as  an 
increase  in  the  modulation  of  osteoclasts  to  oste- 


oblasts. The  immediate  effect  is  a decrease  in 
bone  resorption  and  an  associated  transient  in- 
crease in  bone  formation.  As  calcitonin  therapy  is 
continued,  bone  formation  decreases  as  well,  an 
indication  of  the  decrease  in  the  number  of  cells 
passing  through  the  osteoprogenitor-osteoclast- 
osteoblast  sequence.10’70 

The  observed  histologic  changes  lead  to  a 
predictable  sequence  of  biochemical  changes  in 
pagetic  patients  treated  with  calcitonin.  Within 
hours  of  the  administration  of  calcitonin,  there  is 
a transient,  subclinical  hypocalcemic  response 

associated  with  an  increase  in  circulating  pth  and 
a decrease  in  urinary  hydroxyproline  excretion. 
The  magnitude  of  the  hypocalcemic  response 

seems  to  be  related  to  the  prevailing  rate  of  bone 
turnover  at  the  time  of  treatment.77-79  With  sus- 
tained calcitonin  therapy,  a fall  in  alkaline  phos- 
phatase level  is  observed,  suggesting  the  under- 
lying decrease  in  osteoblastic  activity. 

The  biochemical  and  clinical  effectiveness  of 
calcitonin  in  the  treatment  of  Paget  disease  was 
first  briefly  reported  in  1967. 80  Since  that  time, 
numerous  studies,  albeit  uncontrolled  studies, 

have  documented  the  efficacy  of  treatment 

with  porcine  calcitonin,70,74,81-84  salmon  calcito- 
nin,74,82,85-88  and  human  calcitonin89-91  for  periods 
up  to  four  years.  The  calcitonins  have  been  ad- 
ministered in  a wide  variety  of  dosage  regimens 
ranging  from  multiple  divided  daily  doses83  to 
single  weekly  injections  of  salmon85  or  human89 
calcitonin.  In  general,  hydroxyproline  and  alka- 
line phosphatase  both  decrease  approximately  30 
percent  to  70  percent  during  the  first  months  of 
therapy  before  reaching  plateau  values.  The  pla- 
teau values  are  generally  still  well  above  the 
normal  range,  although  frank  normalization  has 
been  reported.82  Bone  biopsy  specimens  taken 
during  biochemical  remission  may  show  the  dep- 
osition of  normal  lamellar  bone  despite  continu- 
ing therapy.91  Symptomatic  relief  of  bone  pain 
attributable  to  direct  pagetic  involvement  has  been 
achieved  in  most  treated  patients.  Functional  im- 
provement has  been  reported  as  well.  Patients  with 
elevated  cardiac  output  may  show  improvement 
in  hemodynamic  variables  with  treatment,42,72,92 
although  this  has  not  been  found  consistently  in 
all  series.93  Improvement  in  congestive  heart  fail- 
ure may  result  in  part  from  decreased  skeletal 
blood  flow44  and  in  part  from  a natriuretic  effect 
of  calcitonin.84,94  A variety  of  neurologic  deficits 
along  the  neuraxis  may  decrease  with  therapy.  As 
previously  noted,  spinal  cord  compression  may 
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result  from  encroachment  of  abnormal  bone; 
complete  spinal  block  has  been  reported  to  resolve 
with  protracted  calcitonin  therapy  with  virtually 
complete  recovery  of  neurologic  function.82"’ 
Some  patients  with  hearing  deficits  may  show  im- 
provement in  audiometric  abnormalities  with  ther- 
apy, but  subjective  hearing  improvement  has  un- 
fortunately not  occurred.84,90,97 

Nausea,  facial  flushing  and  local  dermatologic 
reactions  have  been  seen  with  variable  frequency 
and  persistence  during  calcitonin  therapy,  but 
have  not  generally  been  severe  enough  to  cause 
discontinuation  of  therapy.74,82,90  Once  therapy  is 
stopped,  biochemical  remission  may  persist  for  six 
months  to  a year,  with  some  indication  that  the 
length  of  remission  is  proportionate  to  the  length 
of  the  treatment  period.90  Symptomatic  remission 
may  long  outlast  biochemical  remission.  In  a series 
of  patients  treated  with  short,  18-day  courses  of 
porcine  calcitonin,  clinical  remissions  lasting  from 
five  months  to  almost  four  years  were  noted.82 

During  protracted  calcitonin  therapy,  regres- 
sion of  radiographic  abnormalities89,98  100  and  im- 
provement in  scintigraphic  findings2  ,101  have  been 
reported  in  a small  number  of  patients,  but  the 
changes  are  minimal  compared  with  the  magni- 
tude of  biochemical  improvement. 

As  previously  noted,  biochemical  values  tend 
to  plateau  after  several  months  of  treatment  with 
calcitonin.  Frank  rebound  may  occur,  with  a 
tendency  for  alkaline  phosphatase  and  hydroxy- 
proline  to  increase  back  toward  baseline  values 
despite  continued  calcitonin  therapy.  In  one  series, 
small  chemical  rebounds  were  noted  in  35  percent 
of  patients  treated  with  porcine  calcitonin  and  in 
55  percent  of  patients  treated  with  salmon  calci- 
tonin, despite  sustained  clinical  improvement.82 
The  causes  of  the  plateau  and  rebound  response 
remain  obscure,  although  a variety  of  mechanisms 
have  been  suggested.  In  series  of  patients  treated 
with  porcine  or  salmon  calcitonin  for  extended 
periods,  calcitonin-binding  antibodies  were  de- 
tected in  30  percent  to  70  percent  of  patients. 82,102 
There  is  some  evidence  that  antibodies  may  ap- 
pear most  frequently  in  patients  treated  with 
relatively  high  doses  of  calcitonin  for  extended 
periods.82  The  antibodies  are  generally  of  the  IgG 
class  and  do  not  bind  human  calcitonin  in  vitro. 
Calcitonin-binding  antibodies  have  not  been  de- 
tected in  patients  who  received  treatment  with 
human  calcitonin  alone.90  There  is  no  consistent 
correlation  between  antibody  titer  and  biochemi- 
cal rebound,  although  occasional  cases  of  bio- 


chemical resistance  apparently  due  to  high-titer 
antibodies  have  been  reported.82,102,103  Such  re- 
sistant patients  may  respond  to  subsequent  therapy 
with  human  calcitonin.103,104  Although  antibody 
formation  may  explain  some  cases  of  rebound,  at 
least  half  of  the  cases  of  rebound  are  not  associ- 
ated with  detectable  antibody.82 

Secondary  hyperparathyroidism  as  a conse- 
quence of  calcitonin-induced  hypocalcemia  has 
also  been  invoked  as  a possible  explanation  for 
biochemical  rebound.  Dube  and  associates  de- 
scribed an  increase  in  fasting  pth  and  disruption 
of  the  normal  circadian  rhythm  of  pth  secretion 
after  3 to  12  months  of  treatment  with  porcine 
calcitonin.10  , Burckhardt100  and  DeRose,82  on  the 
other  hand,  found  normal  baseline  pth  levels, 
and  normal  pth  response  to  ethylenediaminote- 
traacetate  (EDTA)-induced  and  calcitonin-induced 
hypocalcemia. 

In  two  patients  studied  by  Hamilton  a rebound 
increase  in  hydroxyproline  occurring  during  syn- 
thetic salmon  calcitonin  therapy  was  felt  to  be 
linked  to  phosphate  depletion;  orally  given  neu- 
tral phosphate  was  added  to  the  calcitonin  therapy 
with  a subsequent  decrease  in  hydroxyproline  ex- 
cretion.87 Tentative  in  vitro  evidence  also  exists 
that  calcitonin  therapy  itself  may  produce  a 
decrease  in  the  number  of  calcitonin  binding 
sites  in  bone.10  However,  none  of  the  above  pro- 
posed mechanisms — antibody  formation,  second- 
ary hyperparathyroidism,  phosphate  depletion  and 
down-regulation  of  calcitonin  receptor  sites — 
seems  to  have  been  conclusively  established  as 
sufficient  explanation  for  the  commonly  observed 
plateau  and  rebound  phenomenon. 

During  the  past  five  years  there  has  also  been 
extensive  experience  with  the  use  of  diphospho- 
nates  in  the  treatment  of  Paget  disease.  The  only 
diphosphonate  studied  widely  to  date  has  been  di- 
sodium ethane  1 -hydroxy- 1 ,1  -diphosphonate,  also 
referred  to  as  sodium  etidronate  or  ehdp.  The 
diphosphonates  are  orally-administered  pyrophos- 
phate analogues  that  are  resistant  to  the  action  of 
endogenous  pyrophosphatase.  They  have  been 
shown  to  inhibit  both  bone  resorption  and  for- 
mation, although  the  mechanisms  involved  remain 
somewhat  unclear.  The  principal  mode  of  action 
seems  to  be  a physicochemical  inhibition  of  both 
the  formation  and  dissolution  of  hydroxyapatite 
crystals,108  although  direct  effects  on  the  metabo- 
lism of  bone  cells  in  vitro  have  been  reported.100 
Biopsy  studies  of  bone  done  in  patients  treated 
with  ehdp  have  shown  decreased  numbers  of 
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osteoclasts  and  osteoblasts.110  Therefore,  the  di- 
phosphonates,  like  calcitonin,  may  act  to  decrease 
the  activation  of  osteoprogenitor  cells.111 

ehdp  has  been  used  in  a variety  of  clinical 
trials  up  to  2Vi  years  in  length  in  doses  ranging 
from  2.5  mg  per  kg  of  body  weight  per  day  to  20 
mg  per  kg  per  (Jay.108-11--118  The  biochemical  and 
clinical  results  have  been  similar  to  those  found 
with  calcitonin,  although  no  cases  of  biochemical 
rebound  have  been  reported.  An  initial  fall  in 
hydroxyproline  excretion  is  followed  by  a fall  in 
alkaline  phosphatase;  both  have  decreased  by  30 
percent  to  80  percent  at  the  end  of  six  months 
of  therapy.11111-'110  There  is  some  evidence  that 
the  improvement  in  biochemical  measures  may 
be  dose-related,111112110  but  DeVries  found  the 
dilferences  to  be  a matter  of  rate  rather  than  de- 
gree. In  comparing  doses  of  7.5  mg  per  kg  per 
day  and  15  mg  per  kg  per  day,  the  smaller  dose 
was  found  to  produce  the  same  biochemical  im- 
provement as  the  larger  dose  but  in  twice  the 
time.113  Pronounced  symptomatic  improvement 
occurring  within  the  first  several  months  of  ehdp 
therapy  has  been  reported  in  most  patients 
studied.  A significant  placebo  effect  may  con- 
found the  interpretation  of  subjective  responses, 
however.  In  a controlled,  double-blind  study, 
Canfield  reported  that  five  of  12  patients  treated 
with  placebo  were  symptomatically  improved 
without  accompanying  biochemical  changes  after 
six  months  of  therapy.112  As  with  calcitonin 
therapy,  biochemical  and  symptomatic  remissions 
induced  by  ehdp  therapy  may  be  associated  with 
improvement  in  functional  abnormalities  such 
as  the  high  cardiac  output  state.42  Although 
scintigraphic  findings  may  improve  with  ther- 
apy,108’114'118'11''1 accompanying  radiographic  im- 
provement generally  does  not  occur.112-114’119 
Maximal  biochemical  and  clinical  responses 
seem  to  be  reached  by  the  end  of  six  months  of 
ehdp  therapy.111  After  the  discontinuation  of 
treatment,  prolonged  biochemical  and  clinical 
remissions  up  to  two  years  in  length  have  been 
reported.111113110-118  Length  of  remission  has 
been  found  to  be  inversely  related  to  the  pretreat- 
ment severity  of  the  disease;  patients  with  the 
most  pronounced  baseline  elevations  of  alkaline 
phosphatase  and  hydroxyproline  tend  to  show  the 
earliest  relapse.  Length  of  remission  has  also  been 
related  to  the  daily  dose  of  ehdp,  but  does  not 
seem  to  be  related  to  the  duration  of  ehdp  ther- 
apy; the  higher  doses  of  ehdp  seem  to  produce 
longer  biochemical  remissions.111118  No  apparent 


resistance  has  been  noted  when  additional  courses 
of  ehdp  have  been  used  to  treat  biochemical  or 
clinical  relapses.11411"1 

ehdp  may  cause  abdominal  cramps  and  diar- 
rhea in  a minority  of  patients.  The  use  of  high- 
dose  ehdp  over  a period  of  several  months  has 
been  linked  to  the  development  of  disabling  bone 
pain  in  a large  number  of  patients.  The  bone 
pain  is  said  to  differ  in  character  from  that 
due  to  the  original  pagetic  involvement.  Biopsy 
specimens  of  bone  taken  at  the  time  of  the  de- 
velopment of  the  new  pain  have  shown  widened 
osteoid  seams  suggestive  of  a mineralization  de- 
fect.111112118 The  bone  pain  usually  resolves 
within  three  to  six  months  after  the  discontinua- 
tion of  ehdp  therapy,  although  the  mineralization 
defect  seen  in  biopsy  specimens  may  persist  for 
ten  months  or  longer.11”'117  This  mineralization 
defect,  which  has  been  found  with  as  low  a dose 
as  7.5  mg  per  kg  of  body  weight  per  day,  may  be 
associated  with  an  increased  risk  of  bone  frac- 
ture,112110  as  well  as  delayed  fracture  healing.114 
It  has  been  suggested  that  5 mg  per  kg  per  day 
of  ehdp  is  an  optimal  dose  to  provide  clinical 
and  biochemical  benefit  while  avoiding  gastro- 
intestinal side  effects  and  impaired  mineraliza- 
tion.111’112 

Plasma  phosphate  has  been  found  to  be  mildly 
elevated  during  therapy  with  high  doses  of 
ehdp.112’110-118120  The  cause  of  this  reversible 
elevation  remains  unclear,  although  phosphate 
infusion  studies  have  suggested  that  ehdp  may 
influence  both  the  renal  tubular  handling  of  phos- 
phate and  the  size  of  the  “phosphate  space.”120 
ehdp  does  not  seem  to  have  a consistent  effect  on 
serum  calcium  levels  or  on  circulating  levels  of 
pth,  calcitonin,  growth  hormone,  cortisol  or 
thyroid  hormone.120 

As  previously  noted,  the  only  diphosphonate 
utilized  widely  to  date  has  been  ehdp.  Early 
studies  on  two  other  diphosphonates,  however, 
have  suggested  that  they  also  may  be  clinically 
useful.  Disodium  dichloromethane  diphosphonate 
(CLmdp)  has  been  shown  to  be  more  potent 
than  ehdp  in  inhibiting  bone  resorption  in  v/vo.100 
Aminohydroxypropane-diphosphonic  acid  (apd) 
has  been  shown  to  be  more  potent  than  ehdp  in 
the  inhibition  of  bone  resorption  in  Wistar  rats, 
while  having  less  effect  on  bone  mineralization. 
Short-term  studies  with  apd  in  the  treatment  of 
two  pagetic  patients  have  produced  encouraging 
biochemical  and  clinical  results,  although  histol- 
ogic results  have  yet  to  be  reported.121 
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Mithramycin  and  actinomycin  D are  related 
antibiotics  that  block  DNA-dependent  rna  syn- 
thesis and  are  cytotoxic.  In  1964  intraperitoneal 
injection  of  actinomycin  D in  mice  was  shown  to 
block  the  effect  of  pth  and  vitamin  D on  bone.122 
In  vitro  studies  with  mithramycin  showed  inhibi- 
tion of  both  bone  resorption  and  osteoid  forma- 
tion.122 In  1969  and  1970  Ryan  and  associates 
reported  experience  with  mithramycin  in  the 
treatment  of  15  pagetic  patients.124,125  Mithramy- 
cin was  administered  as  an  intravenous  infusion 
in  a dose  of  25  ,ug  per  kg  of  body  weight  per  day 
for  a total  of  ten  days.  Amelioration  of  symptoms 
was  associated  biochemically  with  a fall  in  alka- 
line phosphatase  and  hydroxyproline  as  well  as 
a decrease  in  bone  accretion  rate. 

Transient  hypocalcemia  and  hypophosphatemia 
with  a concomitant  increase  in  circulating  pth 
have  been  noted  during  mithramycin  therapy,  but 
these  abnormalities  tend  to  resolve  within  48  to 
72  hours  of  the  discontinuation  of  therapy. 124,120 
Mithramycin  may  cause  transient  nausea  and 
vomiting,  but  may  also  exert  toxic  effects  on  liver, 
kidney  and  platelets.  With  the  doses  of  mithra- 
mycin used,  hepatotoxicity  has  been  reflected  in 
transient  serum  elevations  of  isocitric  dehydro- 
genase, but  no  evidence  of  persistent  hepatic 
dysfunction  has  been  noted.  Nephrotoxicity, 
manifested  by  transient  elevation  of  blood  urea 
nitrogen  (bun),  has  been  noted  in  approximately 
5 percent  of  patients;  bun  tends  to  return  to 
baseline  over  a period  of  one  to  two  weeks.  No 
consistent  effect  on  platelet  count  has  been  ob- 
served with  the  dose  of  mithramycin  employed.127 

Although  sustained  biochemical  and  clinical 
remissions,  with  associated  improvement  in  scin- 
tigraphic findings,  have  been  reported  after  in- 
patient treatment  as  described  above,24  125  128  a 
variety  of  outpatient  regimens  utilizing  periodic 
infusions  of  mithramycin  has  also  been  success- 
fully used.120  Clinical  studies  of  the  efficacy  of 
actinomycin  D have  shown  biochemical  and 
clinical  results  similar  to  those  described  with 
mithramycin.130,121 

Although  the  treatment  of  Paget  disease  in  the 
last  decade  has  largely  revolved  around  the  use 
of  the  calcitonins,  diphosphonates  and  cytotoxic 
agents,  other  treatment  modalities  have  been  em- 
ployed in  a handful  of  patients  with  reported 
success.  Sekel  treated  nine  patients  with  daily 
infusions  of  calcium  gluconate  for  ten  days,  re- 
porting symptomatic  relief  that  persisted  up  to 
16  weeks  in  eight  of  the  patients.  A concomitant 


decrease  in  alkaline  phosphatase  of  at  least  30 
percent  was  noted,  although  no  consistent  change 
in  histologic  appearance  on  bone  biopsy  was 
found.122  The  successful  therapeutic  use  of  exog- 
enous calcitonin  led  to  speculation  that  glucagon 
might  prove  to  be  clinically  useful  through  release 
of  endogenous  calcitonin.  Glucagon  infusion  was 
used  in  two  patients  for  9 and  18  days  with  rapid 
clinical  and  biochemical  response,  although  no 
increase  in  circulating  calcitonin  was  detected.133 
Christiansen  reported  similar  success  in  a single 
patient  treated  with  daily  subcutaneous  injections 
of  zinc-protamine-glucagon,  although  initial  ther- 
apy with  relatively  large  doses  was  associated 
with  hypertension  and  mental  imbalance.134  Evans 
also  attempted  to  stimulate  endogenous  calcitonin 
and  suppress  endogenous  pth  with  a regimen 
designed  to  produce  mild  hypercalcemia  and 
hypophosphatemia.  A low  phosphorus  diet  was 
combined  with  orally  given  calcium  supplements, 
aluminum  hydroxide  and  a thiazide  diuretic.  Nine 
patients  treated  for  200  days  all  showed  improve- 
ment in  bone  pain  associated  with  a modest  but 
significant  increase  in  serum  calcium  and  a 40 
percent  fall  in  alkaline  phosphatase;  no  change 
in  serum  phosphorus  was  noted.135 

Each  of  the  major  therapeutic  modalities  uti- 
lized to  date  has  had  features  limiting  widespread 
clinical  use.  Calcitonin  must  be  administered  par- 
enterally  and  frequently  has  been  associated  with 
biochemical  rebound,  while  ehdp  has  produced 
bone  pain  and  a mineralization  defect  in  high 
doses.  Mithramycin  must  also  be  given  parenter- 
ally,  and  has  produced  at  least  transient  evidence 
of  hepatic  and  renal  toxicity.  These  limitations 
have  suggested  the  use  of  combinations  of  agents 
in  relatively  low  doses  in  an  attempt  to  minimize 
the  toxicities  of  the  individual  drugs.  While  ex- 
perience has  been  very  limited  to  date,  salmon 
calcitonin  and  mithramycin  have  been  used  se- 
quentially as  well  as  concurrently  with  generally 
favorable  results.  The  combination  of  mithramy- 
cin and  glucagon  has  shown  no  definite  advan- 
tages.130,137 Preliminary  evidence  suggests  that  the 
combination  of  relatively  low  doses  of  ehdp  and 
calcitonin  produces  a better  biochemical  response 
than  do  higher  doses  of  the  individual  agents  used 
either  alone  or  sequentially.  Bone  biopsy  studies 
on  patients  treated  with  this  combination,  which 
included  ehdp  in  a dose  of  7.5  mg  per  kg  per 
day,  showed  no  evidence  of  a mineralization 
defect.110,138 
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Etiology 

In  his  original  description  of  osteitis  defor- 
mans, Sir  James  Paget  suggested  that  the  primary 
pathophysiologic  process  was  inflammation.3  Over 
the  following  50  years,  proposed  causes  for  Paget 
disease  included  bacterial  infection,  intoxications 
with  mineral  acids,  vasculitis,  and  hereditary  and 
acquired  syphilis.-  It  was  also  argued  that  the  ob- 
served bone  changes  were  secondary  to  a degen- 
erative neurologic  process,  or  that  autonomic 
dysfunction  leading  to  increased  skeletal  blood 
flow  might  be  the  primary  disturbance.2,47  Para- 
thyroid hormone  was  also  speculated  to  play  a 
role  in  the  development  of  the  bone  abnormali- 
ties, although  Paget  disease  has  been  described 
in  a 61-year-old  man  with  idiopathic  hypopara- 
thyroidism.139 

In  1944  Reifenstein  and  Albright  pointed  out 
that  pagetic  changes  might  be  widespread,  but 
were  not  generalized.  This  histologic  observation 
was  felt  to  be  strong  evidence  against  the  presence 
of  an  underlying  metabolic  or  endocrinologic 
disorder.17 

The  familial  aggregation  of  cases  of  Paget  dis- 
ease has  been  reported,  including  five  pairs  of 
affected  idential  twins.110'142  McKusick  has  argued 
that  the  data  are  consistent  with  an  autosomal 
dominant  pattern  of  inheritance.141  A similar  view- 
point has  been  taken  by  Fotino  and  associates, 
who  have  presented  evidence  of  linkage  of  Paget 
disease  with  hla  haplotype,143  although  evidence 
on  this  point  has  been  contradictory.  The  associa- 
tion of  Paget  disease  with  vascular  calcification, 
intracardiac  calcification,  pseudoxanthoma  elas- 
ticum  and  a variety  of  ocular  abnormalities  in- 
cluding angioid  streaks  has  led  McKusick  to 
speculate  that  Paget  disease  may  be  an  abiotrophy 
of  collagen,  with  the  pattern  of  skeletal  involve- 
ment dictated  by  mechanical  stresses  over  a period 
of  time.141  In  studies  on  1 1 untreated  pagetic  pa- 
tients, Francis  and  Smith  identified  abnormalities 
in  the  polymeric  collagen  fraction  extracted  from 
skin.11'  Misra  noted  abnormal  cross-linkage  of 
collagen  in  bone  biopsy  specimens  from  pagetic 
patients;  in  a single  patient  followed  with  serial 
biopsies,  the  cross-linkage  was  observed  to  revert 
to  normal  after  two  months  of  treatment  with 
calcitonin. 140  Although  these  observations  would 
tend  to  support  McKusick’s  hypothesis,  they  have 
yet  to  be  confirmed. 

Another  possible  cause  of  Paget  disease  was 
suggested  by  Rasmussen  and  Bordier,  who  felt 


Figure  5. — Nuclear  inclusion  in  the  center  of  an  osteo- 
clast nucleus.  The  inclusion  is  made  up  of  numerous 
microfilaments  that  have  a diameter  of  150  A.  It  is  a 
characteristic  feature  of  osteoclasts  in  Paget  disease. 
(Reproduced  by  permission  of  the  publisher  from 
Singer  FR18). 

that  the  histologic  heterogeneity  observed  in  oste- 
oclasts and  osteoblasts  might  reflect  a benign 
neoplastic  process,  the  primary  event  being  the 
activation  of  an  abnormally  large  number  of  oste- 
oprogenitor  cells.70 

Perhaps  the  most  intriguing  hypothesis  on  the 
cause  of  Paget  disease  has  emerged  from  electron 
microscopic  examination  of  biopsy  specimens  of 
bone.  Investigators  have  reported  the  presence  of 
characteristic  fibrillar  intranuclear  inclusions,  as 
shown  in  Figure  5,  in  the  osteoclasts  of  every  one 
of  50  pagetic  patients  studied,  both  before  and 
after  a variety  of  treatments.  The  inclusions, 
which  have  occasionally  been  identified  in  the 
cytoplasm  as  well,  resemble  viral  nucleocapsids 
of  the  measles  type.  Similar  inclusions  have  been 
reported  in  cases  of  giant  cell  tumor  of  bone,  a 
tumor  associated  with  Paget  disease,  but  have  not 
been  found  in  normal  controls  or  in  patients  with 
a wide  variety  of  other  bone  diseases. 73,14(i'148  The 
significance  of  the  inclusions  remains  uncertain, 
but  the  presence  of  a slow  virus  infection  might 
explain  the  observed  cases  of  familial  aggregation 
as  well  as  the  tendency  of  Paget  disease  to  affect 
older  patients.9 

Despite  the  above  suggestive  information  on 
the  causes  of  Paget  disease,  and  considerable  suc- 
cess with  a variety  of  somewhat  empiric  treatment 
modalities  over  the  past  decade,  the  fundamental 
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nature  of  the  disease  remains  little  clearer  now 
than  at  the  time  of  Paget’s  original  description 
just  over  a century  ago. 
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Important  Advances  in  Clinical  Medicine 

Epitomes  of  Progress  — Allergy 


The  Scientific  Board  of  the  California  Medical  Association  presents  the  fol- 
lowing inventory  of  items  of  progress  in  allergy.  Each  item,  in  the 
judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become 
reasonably  firmly  established,  both  as  to  scientific  fact  and  important  clinical 
significance.  The  items  are  presented  in  simple  epitome  and  an  authoritative 
reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally 
given  for  those  who  may  be  unfamiliar  with  a particular  item.  The  purpose 
is  to  assist  the  busy  practitioner,  student,  research  worker  or  scholar  to  stay 
abreast  of  these  items  of  progress  in  allergy  which  have  recently  achieved 
a substantial  degree  of  authoritative  acceptance,  whether  in  his  own  field 
of  special  interest  or  another. 

The  items  of  progress  listed  below  were  selected  by  the  Advisory  Panel 
to  the  Section  on  Allergy  of  the  California  Medical  Association  and  the 
summaries  were  prepared  under  its  direction. 

Reprint  requests  to:  Division  of  Scientific  and  Educational  Activities, 

California  Medical  Association,  731  Market  St.,  San  Francisco,  CA  94103 


Allergic  Bronchopulmonary 
Aspergillosis 

First  described  in  1952,  allergic  bronchopul- 
monary aspergillosis  is  being  recognized  with  in- 
creasing frequency.  The  disease  results  from  a 
hypersensitivity  reaction  to  antigens  derived  from 
Aspergillus  fungi  which  colonize  the  bronchial 
tree  without  tissue  invasion. 

The  primary  diagnostic  criteria  for  this  syn- 
drome include  ( 1 ) episodic  bronchial  obstruction 
(asthma),  (2)  peripheral  blood  eosinophilia,  (3) 
immediate-type  skin  reactivity  to  Aspergillus  an- 
tigens, (4)  serum  precipitating  antibodies  against 
Aspergillus  antigens,  (5)  elevated  serum  IgE, 
(6)  history  of  fixed  or  transient  pulmonary  in- 
filtrates and  (7)  central  bronchiectasis.  Secondary 
diagnostic  criteria  include  (1)  the  finding  of 
Aspergillus  in  sputum  or  bronchial  washings, 

(2)  history  of  expectoration  of  brown  plugs  and 

(3)  Arthus-type  skin  reactivity  to  Aspergillus  an- 
tigens. Pathologically,  allergic  bronchopulmonary 
aspergillosis  may  show  features  of  microgranulo- 
matosis, mucoid  impaction  of  bronchi,  eosino- 
philic pneumonitis,  bronchocentric  granuloma- 
tosis or  combinations  thereof. 

The  disease  should  be  considered  in  the  differ- 
ential diagnosis  of  any  patient  with  asthma,  eosin- 
ophilia and  pulmonary  infiltrates.  There  are  no 


pathognomonic  diagnostic  criteria  but  the  pres- 
ence of  the  first  six  primary  criteria  determines 
the  diagnosis  with  reasonable  certainty.  Proximal 
bronchiectasis  tends  to  confirm  the  diagnosis  al- 
though it  may  be  absent  early  in  the  course  of 
the  disease. 

In  addition  to  morbidity  from  acute  episodes, 
failure  to  make  the  diagnosis  results  in  irreversi- 
ble complications  which  include  pulmonary  fibro- 
sis and  bronchiectasis.  The  treatment  for  acute 
episodes  and  presumably  for  prevention  of  com- 
plications is  administration  of  corticosteroids, 
though  there  are  presently  no  established  guide- 
lines for  optimal  dosage  or  duration  of  therapy. 

In  addition  to  clinical  findings,  the  serum  IgE 
level  may  reflect  disease  activity,  falling  with 
appropriate  treatment  and  rising  before  clinical 
relapse.  As  suggested  by  the  immunologic  findings 
in  this  disease,  the  immunopathogenesis  probably 
involves  both  IgE-mediated  or  Arthus  reaction 
and  immune-complex  mechanisms.  The  possible 
additional  role  of  cell-mediated  immunity  remains 
to  be  claiified.  michael  schatz,  md 

ROBERT  N.  HAMBURGER,  MD 
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Primary  Immunodeficiency  in  Adults 

Although  many  of  the  syndromes  associated 
with  primary  immunodeficient  states  were  de- 
scribed in  infants  and  children,  it  has  become 
increasingly  evident  that  immunodeficiencies  not 
secondary  to  other  diseases  occur  also  in  adults. 
Most  of  these  patients  have  either  a selective  IgA 
deficiency  (<0.05  mg  per  ml  of  serum)  or  a 
more  global  deficiency.  The  latter  are  placed 
under  the  heading  “common  variable  immunode- 
ficiency,” defined  by  a World  Health  Organiza- 
tion classification  committee  in  1971  as  a hetero- 
geneous group  of  disorders  characterized  by 
hypogammaglobulinemia  and  susceptibility  to  in- 
fections but  variable  with  respect  to  age  of  onset, 
patterns  of  clinical  manisfestations  and  presence 
of  cellular  immune  dysfunction.  Although  the 
immunoglobulins  are  produced  by  plasma  cells 
derived  from  B (bursal  equivalent)  lymphocytes, 
most  of  the  patients  are  not  deficient  in  these  cells. 
The  defect  appears  to  be  in  secretion  of  immuno- 
globulins. T suppressor  cells,  decreased  T helper 
activity,  a serum  inhibitory  factor  and  a missing 
serum  factor  have  been  detected  in  various  pa- 
tients. 

The  clinical  presentation  may  be  more  similar 
than  different  in  both  groups.  Sinopulmonary  dis- 
ease is  common,  a result  of  recurring  infections 
with  common  pyogenic  organisms  leading  to 
chronic  sinusitis,  recurring  pneumonias  and  to 
peripheral  bronchiectasis.  Some  patients  develop 
a sprue-like  illness  and  autoimmune  diseases  such 
as  systemic  lupus  erythematosus  and  pernicious 
anemia.  Food  and  drug  reactions  are  relatively 
frequent. 

Patients  with  common  variable  immunodefi- 
ciency usually  have  more  serious  pulmonary  dis- 
ease than  those  with  only  IgA  deficiency,  and 
they  have  a propensity  for  neoplasia.  In  one 
series,  16  percent  developed  malignancies,  three 
fourths  of  which  were  of  the  epithelial  type  and 
the  remaining  lymphoreticular.  Since  many  of 
these  manifestations  have  in  the  past  been  con- 
sidered evidence  of  immunological  excess  and 
treated  with  immunosuppressive  agents,  this  view- 
point needs  to  be  reassessed  in  light  of  the  find- 
ings in  primary  immunodeficiency  in  adults. 

HAROLD  s.  NOVEY,  MD 
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Reactions  to  Food  Additives 

In  1959  Lockey  reported  the  cases  of  three  pa- 
tients who  developed  urticaria  from  tartrazine 
yellow,  an  azo  dye  in  their  steroid  medications. 
He  noted  that  the  same  dye  is  used  also  for  color- 
ing foods,  wool  and  silk.  In  the  past  20  years 
additional  reports  have  appeared  implicating  tar- 
trazine yellow  as  a cause  of  urticaria,  angioedema, 
asthma,  or  occasionally  a violent  systemic  reac- 
tion. Although  many  of  the  reported  cases  have 
not  been  thoroughly  documented,  a large  number 
of  the  tartrazine-reactive  patients  have  a history 
of  aspirin  sensitivity  and  nasal  polyps. 

In  1969  Chaffee  and  Settipane  reported  the 
case  of  a patient  with  attacks  of  asthma  and 
angioedema  from  the  food  preservative  sodium 
benzoate,  as  well  as  from  aspirin  and  tartrazine. 
Juhlin  and  co-workers  did  provocative  oral  chal- 
lenges on  eight  patients  with  aspirin-sensitive 
asthma  and  found  that  seven  reacted  to  tartrazine 
and  two  to  sodium  benzoate,  and  of  52  patients 
with  chronic  recurrent  urticaria  35  developed 
hives  after  challenge  with  aspirin,  19  reacted  to 
tartrazine  and  22  to  sodium  benzoate.  Other  in- 
vestigators have  reported  a considerably  lower 
prevalence  of  reactors  to  these  chemicals.  Stenius 
and  Lemola  found  that  25  of  140  asthmatic  pa- 
tients had  a positive  bronchoconstrictor  response 
to  challenge  with  tartrazine,  although  only  9 of 
these  gave  a history  of  aggravation  of  their  asthma 
after  ingestion  of  foods  and  drugs  known  to  con- 
tain tartrazine,  and  another  7 patients  with  such 
a history  gave  a negative  response  to  deliberate 
challenge. 

Recently  Freedman  has  added  sulfur  dioxide, 
a preservative  used  in  orange  drinks,  to  the  list 
of  additives  causing  asthma.  This  compound, 
which  for  years  has  been  known  to  aggravate 
asthma  when  inhaled,  caused  bronchial  constric- 
tion within  two  minutes  when  given  by  ingestion, 
and  the  effect  was  blocked  by  cromolyn  sodium. 

The  mechanism  by  which  these  chemical  addi- 
tives cause  asthma  or  urticaria  is  unknown.  There 
is  no  evidence  that  immunologic  hypersensitivity 
is  involved,  and  because  of  the  strong  association 
with  aspirin  sensitivity  it  is  probable  that  a non- 
immunologic  mechanism  is  involved  in  reactions 
to  aspirin  and  the  food  additives.  Several  possible 
modes  of  pharmacologic  idiosyncrasy  have  been 
proposed  to  account  for  aspirin-sensitive  asthma. 
At  present  the  prevailing  theory  of  aspirin  sen- 
sitivity is  based  on  the  known  ability  of  aspirin 
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to  inhibit  the  biosynthesis  of  prostaglandins.  Pref- 
erential inhibition  of  prostaglandin  E synthesis 
in  the  lung,  permitting  the  action  of  prostaglandin 
F2a,  a potent  bronchoconstrictor,  to  remain  un- 
opposed, would  explain  the  asthmatic  response. 
The  mechanism  underlying  urticaria  and  angio- 
edema  provoked  by  aspirin  could  be  a different 
one,  although  the  role  of  prostaglandins  has  not 
been  excluded.  In  many  patients  with  chronic  urti- 
caria, aspirin  seems  to  act  as  a nonspecific  poten- 
tiator. The  results  of  experiments  to  study  the 
effect  of  tartrazine,  benzoates  and  sulfur  dioxide 
on  prostaglandin  biosynthesis  will  be  eagerly 
awaited. 

Feingold  has  proposed  that  many  unspecified 
food  additives  and  “natural  salicylates”  may  cause 
hyperactivity  and  learning  disabilities  in  some 
children.  This  theory  has  gained  popular  support, 
but  several  recent  controlled  studies  of  his  addi- 
tive- and  salicylate-free  diet  have  shown  equivocal 
or  no  improvement  in  children  with  these  dis- 
orders. 

Food  additives,  numbering  in  the  thousands, 
are  widely  employed  to  alter  the  color,  taste,  and 
texture  of  the  food  and  to  preserve  freshness  and 
inhibit  contamination.  It  is  therefore  not  surpris- 
ing that  some  patients  may  exhibit  idiosyncrasy 
or  allergy  to  one  or  more  of  these  substances. 

ABBA  I.  TERR.  MD 
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The  Use  of  Antihistamines 
in  Bronchial  Asthma 

Antihistamines  have  been  considered  to  pro- 
vide either  no  benefit  or  even  to  be  contraindi- 
cated in  all  asthmatic  patients.  However,  recent 
studies  have  shown  that  these  drugs  do  not  neces- 
sarily cause  a deterioration  of  the  asthmatic  state, 
and  in  fact  may  provide  benefit.  Antihistamines 
not  only  block  H,  receptors  and  thus  partially 
block  allergen  induced  bronchospasm,  but  they 
appear  to  have  an  anticholinergic  effect  as  well. 
Popa  has  reported  that  high  doses  of  chlor- 
pheniramine given  intravenously  result  in  a sig- 
nificant degree  of  bronchodilation  in  asthmatic 
patients  without  atropine-like  side  effects.  Fur- 
thermore, Karlin  and  co-workers  have  shown  im- 
proved pulmonary  function  in  patients  with  mild 


asthma  receiving  twice  the  usual  recommended 
dosage.  No  adverse  effects  were  seen  in  patients 
with  chronic  severe  asthma  receiving  antihista- 
mines for  coexisting  allergic  rhinitis  or  urticaria. 

These  recent  studies  warrant  the  following  con- 
clusions: 

• Asthmatic  patients  with  allergic  rhinitis  may 
safely  receive  antihistamines  in  the  usual  dosage, 
and  there  is  no  evidence  that  coexisting  asthma 
will  be  exacerbated. 

• Although  antihistamines  can  improve  asthma 
in  some  cases,  their  use  in  asthmatic  patients 
must  be  established  on  an  individual  basis. 

• The  use  of  antihistamines  in  patients  with 

status  asthmaticus  cannot  be  recommended  at  this 
time  because  of  the  existence  of  more  effective 
drugs  and  because  potential  drying  effect  of  anti- 
histamines on  bronchial  mucus  has  not  been 
firmly  claiified.  Stanley  p.  galant,  md 

LAKSHMI  DURISET1,  MD 
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The  Measurement  of  IgE 

The  American  Academy  of  Allergy  has  ap- 
pointed a Committee  on  Standardization  of  In 
Vitro  Tests  which  is  charged  with  defining  and 
correcting  the  problems  in  the  quantitation  of 
IgE.  They  conducted  a nationwide  single-blind 
evaluation  of  the  accuracy  and  reproducibility  of 
the  quantitation  of  IgE  which  showed  an  unaccept- 
able level  of  variation.  Besides  the  large  variation 
between  laboratories,  the  variation  of  repeated 
assays  within  laboratories  was  unacceptably  large. 

Part  of  the  problem  is  undoubtedly  due  to  dif- 
ferences in  assay  methods.  A study  of  the  various 
assay  methods — radioimmunosorbent  test  (rist), 
double-antibody  radioimmunoassay  (ria),  radial 
immunodiffusion  (rid)  and  paper  disc  immuno- 
sorbent test  (prist) — shows  that  rist  and  rid 
may  lead  to  spurious  elevations  of  IgE  in  sera 
and  secretions.  Double-antibody  ria  and  prist 
provide  the  best  agreement,  but  prist  may  give 
deceptively  low  results  in  certain  sera.  When  all 
14  laboratories  assayed  the  test  serum  with  the 
prist  kit,  variations  within  and  between  labora- 
tories (133  units  per  ml  to  330  units  per  ml) 
were  still  more  than  2 Vi  fold.  The  problems  of 
the  quantitation  of  IgE  are  being  resolved  and  a 
“predictive”  table  of  serum  IgE  levels  in  infants, 
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children  and  adults,  such  as  the  one  that  follows, 
may  be  of  value. 


IgE — units  per  ml 

Percent 
of  the 
Population 

Allergic 

Percent 

Infants 
< 2 yrs. 

Children  and  Adults 

>3  yrs.  (RIA) 

(PRIST) 

<10 

<100 

<65 

68 

<5 

10-20 

100-350 

65-230 

20 

20 

21-100 

351-750 

231-500 

9 

35 

>100 

>750 

>500 

<3 

-100* 

*In  the  absence  of  helminthiasis. 

ROBERT  N.  HAMBURGER,  MD 
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Occupational  Asthma 

Occupational  asthma  refers  to  a disease  in 
those  persons  in  whom  asthma  develops  primarily 
from  exposures  at  their  work  or  hobby  sites.  Al- 
though occupational  asthma  dates  at  least  to 
Ramazzini’s  reports  in  1700  of  asthma  provoked 
by  flour  dust  in  bakers  and  wig  makers,  the 
sources  of  exposures  seem  to  be  on  the  increase 
in  recent  years.  The  provoking  agents  may  be 
divided  into  those  of  ( 1 ) animal  origin  affecting 
poultry  farmers;  veterinarians;  horse,  cattle  and 
sheep  breeders;  chicken  inspectors;  furriers,  and 
aviarists;  (2)  vegetable  origin:  farmers,  hemp- 
workers,  grainworkers,  bakers,  millers  and  wood- 
workers; (3)  inorganic  chemicals:  chromium, 
platinum,  aluminum  and  nickel  factory  workers, 
electricians,  welders  and  solderers,  and  (4)  or- 
ganic chemicals:  plastic  makers  and  painters  who 
handle  isocyanates;  meat  wrappers  exposed  to 
polyvinyl  fumes;  workers  in  pharmaceutical  plants, 
and  workers  using  enzymes  such  as  trypsin,  Bacil- 
lus subtilis  enzymes  and  papain.  These  are  but  a 
few  examples  of  an  almost  endless  list  of  occu- 
pations and  causative  agents  in  occupational 
asthma. 

Asthma  may  occur  not  only  in  those  who  are 
predisposed  by  being  atopic  but  also  in  apparently 
normal  persons  without  a personal  or  family 
history  of  allergies  or  IgE  specific  antibodies. 
There  is  some  evidence  that  the  atopic  persons 
have  a more  rapid  onset  of  symptoms  following 
exposures  and  tend  to  leave  their  jobs  sooner. 
Asthma  may  occur  within  minutes  of  a sufficient 
exposure  and  responds  well  to  bronchodilators. 
Others  may  have  asthma  delayed  several  hours 


after  exposure  and  are  better  controlled  by  ster- 
oids than  by  epinephrine  or  theophylline.  Some 
experience  both  immediate  and  late  onset  asthma. 

The  pathogenic  mechanisms  are  not  always 
clear-cut.  Some  agents  such  as  animal  danders 


and  enzymes  are  allergens  producing  specific  IgE 
antibodies  even  in  nonatopic  persons.  Others  such 
as  polyvinyl  and  acetylene  fumes  are  respiratory 
irritants,  while  still  others  like  toluene  diisocyan- 
ate ( tdi  ) may  have  both  antigenic  and  irritant 
properties. 

The  examining  physician  can  be  alerted  to  the 
relationship  of  asthma  to  job  or  hobby  by  obtain- 
ing a careful  history.  A tip-off  is  the  waxing  and 
waning  of  symptoms,  worse  during  workdays  and 
better  on  holidays,  weekends  and  vacations. 
Sometimes  the  exposure  source  may  not  be  readily 
apparent,  such  as  the  case  of  a secretary  whose 
office  is  clean  but  who  shares  access  or  ventila- 
tion with  an  adjoining  factory.  Confirmation  that 
the  suspected  agent  does  provoke  asthma  may 
require  bronchial  challenge  and  immunological 
studies  on  the  patient  and  control  subjects.  Dis- 
covery of  occupationally  induced  asthma  is  re- 
warding, since  removal  from  the  exposure  may 
well  effect  a cure.  HAROLD  s.  novey,  md 

REFERENCES 


Murphy  RLH,  Jr:  Industrial  diseases  with  asthma,  In  Weiss  EB, 
Segal  MS  (Eds):  Bronchial  Asthma.  Boston,  Little,  Brown  & Co., 
1977,  p.  517-536 

Pepys  J : Clinical  and  therapeutic  significance  of  patterns  of 
allergic  reactions  of  the  lungs  to  extrinsic  agents.  Am  Rev  Respir 
Dis  116:573-588,  Oct  1977 


Emergency  Room  Treatment 
of  the  Adult  Asthmatic 

During  the  course  of  chronic  asthma,  acute 
attacks  occur  that  can  be  effectively  treated  in  a 
hospital  emergency  room.  A brief  initial  history 
can  determine  the  possible  precipitating  cause  of 
the  attack,  such  as  exposure  to  allergens  or  res- 
piratory irritants,  intercurrent  viral  respiratory 
infections,  aspirin  or  other  analgesics,  emotional 
trauma,  inadequate  maintenance  therapy,  abrupt 
withdrawal  of  steroid  medications,  or  overuse  of 
aerosol  bronchodilators. 

Severe  bronchial  obstruction  produces  decreased 
breath  sounds,  notably  prolonged  expiration,  use 
of  accessory  muscles  of  respiration  and  pulsus 
paradoxus.  Tachycardia  and  mild  hypertension 
are  characteristic  of  acute  asthma  and  not  neces- 
sarily complications  of  treatment.  Cyanosis,  quiet 
chest,  restlessness  and  exhaustion  are  ominous 
signs  of  impending  or  actual  respiratory  failure 

Arterial  blood  gas  measurements  are  essential 
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for  determining  optimal  treatment.  In  uncom- 
plicated mild  to  moderate  asthma,  hypoxemia 
secondary  to  ventilation-perfusion  abnormalities 
stimulates  hyperventilation  resulting  in  a low 
arterial  carbon  dioxide  pressure  (P;,co2)  and  ele- 
vated pH.  Normal  or  elevated  Paco.  indicates 
need  for  immediate  admission  to  hospital.  Pro- 
nounced carbon  dioxide  retention  associated  with 
signs  of  respiratory  insufficiency  may  require  im- 
mediate intubation  and  mechanical  control  of 
ventilation  in  a pulmonary  intensive  care  unit. 

If  the  patient  has  not  already  used  sympatho- 
mimetic drugs  excessively,  injection  of  aqueous 
epinephrine  1:1,000,  0.2  to  0.5  ml  given  subcu- 
taneously, should  lead  to  rapid  improvement,  and 
this  dose  can  be  repeated  in  30  minutes  if  neces- 
sary. Terbutaline,  0.5  ml  given  subcutaneously, 
is  theoretically  less  cardiotoxic,  although  its  su- 
periority over  epinephrine  in  the  emergency  room 
treatment  of  asthma  has  not  yet  been  established. 

Intravenously  given  aminophyllin  should  also 
be  used  immediately.  If  no  aminophyllin  had 
been  taken  in  the  preceding  eight  hours,  an  initial 
loading  dose  of  5.6  mg  per  kg  of  body  weight  can 
be  given  over  20  minutes,  followed  by  an  infusion 
of  0.9  mg  per  kg  of  body  weight  per  hour  to 
achieve  a therapeutic  serum  theophyllin  level  of 
10  to  20  mg  per  liter.  This  dose  must  be  lowered 
if  the  patient  had  been  taking  aminophyllin  orally 
or  has  evidence  of  cardiac  or  hepatic  disease. 

The  need  for  corticosteroids  must  be  judged 
on  an  individual  basis.  Intravenously  given  hydro- 
cortisone or  methylprednisolone  is  mandatory  if 
respiratory  insufficiency  is  present  or  if  the  at- 
tack was  caused  by  abrupt  withdrawal  of  previous 
steroids  or  bronchodilator  aerosol  abuse.  Nasal 
oxygen  is  given  to  correct  hypoxemia,  and  blood 


gas  determinations  are  repeated  in  20  to  30 
minutes  and  thereafter  as  indicated  by  the  clinical 
improvement.  There  is  no  indication  that  asth- 
matic attacks  are  caused  by  bacterial  respiratory 
infections,  or  that  antibiotics  are  useful  in  the 
acute  attack. 

The  effect  of  treatment  can  be  assessed  by  re- 
peated auscultation  of  the  chest,  but  a simple  test 
of  ventilation,  such  as  peak  expiratory  flow  rate 
( pefr  ) as  determined  by  a Wright  Peak  Flow 
Meter,  can  be  very  helpful.  Banner  and  co- 
workers recently  showed  that  failure  to  improve 
pefr  by  15  percent  immediately  and  42  percent 
at  the  end  of  emergency  room  treatment  probably 
indicates  the  need  for  admission  to  hospital. 

Administration  of  sympathomimetic  drugs  by 
intermittent  positive  pressure  breathing  (ippb) 
in  acute  asthma  is  controversial,  and  the  dangers 
are  significant.  Karetsky  recently  reported  the 
cases  of  two  patients  who  died  from  subcutaneous 
emphysema  and  pneumothorax  during  the  course 
of  such  treatment  for  acute  asthma. 

At  the  conclusion  of  the  emergency  room  visit, 
arrangements  should  be  made  for  follow-up  man- 
agement to  prevent  recurrences.  It  has  been  well 
documented  that  small  airway  obstruction  can 
persist  for  days  and  weeks  after  clinical  signs  of 
the  acute  attack  have  cleared  completely.  Regular 
continuing  outpatient  management  of  asthmatic 
patients  significantly  reduces  the  need  for  emer- 
gency room  visits.  ABBA  i.  terr,  md 
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Clinical  Algorithms 


Although  it  was  not  apparent  at  the  time, 
the  introduction  in  the  early  1970's  of  clinical 
algorithms  or  protocols1-4  had  a significant  impact 
on  health  services  research  and  delivery.  These 
clinical  algorithms  were  designed  to  guide  new 
health  practitioners  (nhp’s)  though  areas  of  health 
care  delivery  previously  reserved  only  for  phy- 
sicians. Because  they  were  based  not  only  on 
collection  of  data  but  also  on  the  use  of  the 
results  of  historical,  physical  and  laboratory  in- 
quiry, they  represented  a conceptual  departure 
from  “guidelines”  for  care  and  conventional  clini- 
cal teaching.  Now,  medical  reasoning  was  exposed 
and  found  to  be  transferable  to  nonphysicians. 
The  breakthrough  was  not  in  giving  nhp’s  respon- 
sibility for  diagnosis  and  patient  management;  the 
management  by  nhp's  of  patients  had  earlier  been 
shown  by  Lewis  and  Resnick  to  be  effective  and 
safe.5  Rather,  the  major  and  more  important  ef- 
fect was  the  introduction  of  the  science  of  phy- 
sician decision-making  into  the  clinical  literature 
and  into  the  consciousness  of  physicians. 

With  the  exception  of  occasional  clinically  ori- 
ented approaches  to  the  analysis  of  physician 
decision-making,'1  most  approaches,  especially 
those  that  were  computer-based,  were  viewed  as 
too  complicated  for  use  by  clinicians.  When  the 
initial  studies  regarding  algorithms  were  pub- 
lished, the  black  box  was  opened:  there  was  in- 
deed an  understandable  science  of  medical  diag- 
nosis that  underlay  the  skills  of  our  legendary 
teachers  of  bedside  medicine.  Diagnostic  elements 
of  the  history  and  physical  examination  were 
shown  to  possess,  like  laboratory  tests,  quanti- 
fiable properties  such  as  sensitivity  and  specificity. 
Their  use  required  value  judgments  of  which  we 
were  often  not  aware.7 

Apart  from  the  individual  criteria  and  stan- 
dards for  the  history,  physical  examination  and 


laboratory  tests,  the  entire  workup,  as  a set  of 
clinical  strategies  presented  as  a protocol,  was  an 
instrument  greater  than  the  sum  of  its  parts.  This 
instrument  could  be  rigorously  evaluated  through 
various  types  of  clinical  studies,  including  ran- 
domized controlled  trials.58'10  That  algorithms 
have  become  incorporated  into  medical  conscious- 
ness is  evidenced  by  such  examples  as  the  recent 
series,  “Toward  Optimal  Laboratory  Use,”  pub- 
lished in  JAMA,11  and  the  transformation  of  the 
algorithm  approach  into  a retrospective  mode  for 
quality  of  care  assessment.12-13  Clearly,  the  pro- 
tocol/algorithm movement  was  one  of  the  strands 
that  merged  with  other  developments  to  form  the 
now  emerging  field  of  clinical  epidemiology  or 
clinical  health  care  delivery. 

Conte’s  paper  elsewhere  in  this  issue  of  the 
Western  Journal  must  be  viewed  in  this  his- 
torical perspective.  It  represents  a replication  of 
other  work,  the  standard  approach  in  scientific 
medicine  but  rare  in  health  services  research.  It 
tells  us,  though  not  in  the  controlled  fashion  of  a 
randomized  trial,  that  the  combination  of  nhp’s 
and  protocols  can  provide  good  medical  care  that 
is  not  specific  to  a few  situations;  in  other  words, 
that  this  combination  is  generalizable.  The  study 
design  could  be  more  rigorous  in  several  aspects: 
blinding  the  md’s  to  the  nhp  findings,  comparing 
the  NHP-protocol  care  to  an  independent  standard 
of  physician  care,  comparing  times  and  costs  in  a 
more  exacting  (not  self-reported)  way.  Nonethe- 
less, the  critical  dimensions  of  a health  care  de- 
livery measure  have  been  addressed:  reproduci- 
bility of  findings,  effectiveness  (in  terms  of  urine 
culture,  symptom  relief  or  physician  agreement), 
costs,  and  acceptability  by  patients. 

Does  this  kind  of  research  threaten  us?  Do 
protocols  automate  care  and  deny  its  art?  Do 
they  oversimplify  the  complexity,  the  richness  of 
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the  clinical  encounter?  Our  experience  five  years 
after  the  introduction  of  these  new  instruments 
tells  us  that  clinical  medicine  is  not  diminished  by 
making  strategies  explicit.  Collecting  reliable  data, 
appreciating  the  psychological  nuances  of  care, 
understanding  when  to  deviate  from  the  proto- 
col to  account  for  patients  not  included  in  the 
branches — these  skills  still  demand  good  judg- 
ment, wisdom,  experience  and  compassion.  Per- 
haps protocols,  by  lending  confidence  to  a pro- 
vider, may  enhance  the  art  of  medicine. 

Much  needs  to  be  done,  even  for  relatively 
simple  ambulatory  problems,  such  as  dysuria.  The 
inclusion  of  individual  historical  items,  the  phy- 
sical examination  elements,  and  laboratory  tests 
must  be  shown  to  improve  care.  The  recent  find- 
ing that  a diagnosis  of  vaginitis  is  twice  as  likely 
as  a diagnosis  of  urinary  tract  infection  in  women 
with  dysuria  can  lead  to  better  understanding  of 
medical  processes.14  The  clinical  algorithm/pro- 
tocol field  has  lent  impetus  to  the  kind  of  study 
that  yielded  this  finding.  Eventually,  the  evalua- 
tion of  the  efficacy  of  various  medical  processes 
will  result  in  optimum  clinical  strategies  and  im- 
provement of  medical  care  practice  by  both  nhp's 
and  physicians.  sheldon  greenfield,  md 

Associate  Professor  of  Medicine  and 
Public  Health 

University  of  California,  Los  Angeles 
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A Unique  and  Useful 
Memorial 

A few  months  ago  a dedicated  and  compassion- 
ate young  physician  was  killed  in  a tragic  auto- 
mobile accident  in  Los  Angeles  where  he  was  in 
residency  training.  A future  which  surely  held 
great  promise  for  both  medicine  and  society  sud- 
denly was  no  more.  His  physician  father  has 
found  a unique  and  useful  way  to  perpetuate  a 
memory  and  perhaps  to  keep  alive  something  of 
what  that  young  physician  stood  for  and  sought 
to  do  with  his  life.  A fund  has  been  established 
at  the  School  of  Medical  Sciences,  University  of 
Nevada,  in  memory  of  Fred  M.  Anderson,  Jr., 
MD.  This  fund  will  provide  subscriptions  to  The 
Western  Journal  of  Medicine  for  students  at 
the  University  of  Nevada  School  of  Medical  Sci- 
ences. Thirty-eight  third-year  medical  students 
are  to  receive  the  journal  beginning  with  this  issue. 
Next  year  it  is  hoped  that  48  more  students  and 
approximately  20  residents  will  be  added.  The 
Western  Journal  of  Medicine  is  honored  to 
be  chosen  as  the  vehicle  for  such  a living  me- 
morial to  a fine  young  physician,  and  its  editors 
are  humbled  by  the  trust  that  has  come  to  them. 

— MSMW 

Role  of  Hyperglycemia  in 
the  Progression  of  Diabetic 
Vascular  Disease 

Many,  if  not  all  of  the  complications  of  dia- 
betes mellitus  were  known  to  experienced  clini- 
cians in  the  latter  half  of  the  19th  century. 
Naunyn’s  treatise  published  in  1896  describes  the 
various  forms  of  neuropathy,  the  close  association 
to  arteriosclerosis,  and  the  vascular  changes  in  the 
retina.1  The  delineation  of  the  specific  lesion  of 
nodular  glomerulosclerosis  and  the  classification 
which  sorted  out  small  vessel  from  large  vessel 
disease  came  only  within  the  last  50  years.2  3 At 
present  diabetic  nephropathy  and  retinopathy  are 
thought  to  result  from  (and  begin  with)  basement 
membrane  overgrowth  accompanied  by  cell  de- 
generations (for  example,  mural  cells  and  the 
like).2’45 

Some  instances  of  neuropathy  may  well  be 
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the  sequelae  of  diabetic  capillary  disease  of  the 
nutrient  vessels;  other  cases  are  thought  to  re- 
sult from  altered  glucose  handling  by  the  nerve 
sheaths  and  consequent  osmotic  damage. °'8 

The  atherosclerotic  lesions  in  diabetes  cannot 
generally  be  distinguished  histologically  from 
those  in  nondiabetic  persons.  However,  they  de- 
velop earlier  in  life  and  their  progression  is  more 
rapid.9’10 

Lack  of  insulin  per  se  clearly  is  not  the  cause 
of  the  vascular  complications.  Their  frequency 
and  severity  have  increased  greatly  following  the 
successful  use  of  insulin;  many  persons  were  saved 
from  death  by  coma  and  severe  infections  only  to 
experience  vascular  deterioration. 

Since  the  1950’s  we  have  known  that  most  dia- 
betic persons  (the  milder  obese  type)  do  not  suffer 
from  insulin  lack.11"11  They  are  insulin  resistant 
in  some  areas  of  this  hormone’s  action  (liver  and 
muscle);  but  not  in  respect  to  other  effects  (lipo- 
genesis,  antilipolysis,  adiposity). 

Over  the  years,  many  diabetologists  have  come 
to  the  conclusion  that  the  prevention  of  onset  and 
reduction  in  severity  of  the  vascular  lesions  were 
related  to  the  degree  of  control  of  the  blood 
glucose  level.  Other  observers  were  not  convinced 
by  the  available  data.  These  are  difficult  to  vali- 
date and  contradictions  abound.1'17  Mechanisms 
other  than  hyperglycemia  have  been  suggested: 
growth  hormone  excess,18  glucocorticoid  effects,19 
deposition  of  immune  complexes20  and  others. 
The  precise  causal  relationships  between  hyper- 
glycemia and  vascular  damage  remain  unresolved. 

Mayer  Davidson  in  the  Medical  Progress  else- 
where in  this  issue  has  written  a thoughtful  and 
reasonable  survey  of  the  available  data.  His  inter- 
pretation of  the  experimental  and  clinical  litera- 
ture is  strongly  in  favor  of  the  virtues  of  strict 
control.  His  suggestions  regarding  the  proper  use 
of  insulin  to  achieve  better  control  are  reasonable 
and  sound. 

However,  it  must  be  pointed  out  that  some  of 
Dr.  Davidson’s  deductions  and  expectations  reach 
farther  than  may  be  warranted.  Some  pathologists 
will  balk  at  accepting  the  retinal  and  glomerular 
lesions  of  experimentally  diabetic  rats  as  authentic 
analogues  of  the  human  condition.  The  data  col- 
lected by  a group  in  Paris  which  are  said  to  show 
the  beneficial  effects  of  multiple  versus  single  in- 
sulin injections  on  the  progression  of  retinopathy, 
are  beclouded  by  small  numbers,  poor  controls 
and  dubious  statistical  handling.21 


The  larger  issue  of  the  effects  of  chronic  hyper- 
glycemia on  blood  vessels  will  remain  unresolved 
until  such  a time  when  it  would  be  possible  to 
achieve  24  hour  normoglycemia  in  a diabetic  over 
many  years  (islet  transplantation  or  artificial  pan- 
creas). 

There  are  two  potent  theoretical  arguments  in 
favor  of  the  view  that  even  mild  hyperglycemia 
(above  120  mg  per  dl ) may  be  disadvantageous 
or  injurious: 

• In  the  nondiabetic  state  the  existing  hormonal 
regulatory  mechanisms  maintain  the  24  hour  blood 
glucose  variations  between  about  80  and  120  mg 
per  dl.  What  were  the  evolutionary  selection  pres- 
sures which  dictated  such  a narrow  range?  The 
threat  of  hypoglycemia  may  explain  the  lower 
figure,  but  120  mg  is  significantly  below  renal 
threshold.  What  injurious  consequences  may  we 
be  preventing  by  the  tight  normal  blood  glucose 
regulation? 

• The  chronic  maintenance  of  high  blood  glu- 
cose levels  in  diabetes  leads  to  the  “glycosylation” 
of  normal  hemoglobin.  Hemoglobin  Ale  is  formed 
by  the  addition  of  glucose  to  the  molecule.  Is  this 
unique  to  hemoglobin  or  do  other  proteins  (en- 
zymes) undergo  similar  changes?  If  so,  does  this 
affect  their  functions  in  cell  metabolism? 

Meaningful  answers  to  these  problems  await 
our  ability  to  maintain  the  blood  glucose  level  of 
diabetic  patients  in  an  accurate  and  predictable 
fashion  over  the  years. 

Until  that  time  arrives  it  behooves  us  to  regu- 
late the  glucose  levels  in  diabetic  persons  re- 
quiring insulin  as  best  we  now  can,  avoiding 
significant  hyperglycemia  as  well  as  episodes  of 
hypoglycemia.  Dr.  Davidson  states  that  his  sug- 
gested mode  of  the  use  of  the  available  insulins, 
would  in  most  patients,  “maintain  fasting  glucose 
values  below  180  mg  per  dl  and  postprandial  ones 
below  250  mg  per  dl.’’  This  is  indeed  worthwhile 
in  itself,  but  one  needs  to  be  careful  not  to  raise 
hopes  inordinately  that  such  a regime  would 
definitely  prevent  the  onset  or  progression  of 
vascular  complications. 

In  view  of  the  fears  generated  in  the  com- 
munity in  regard  to  undesirable  actions  of  the 
available  oral  hypoglycemic  agents,  there  has  been 
a growing  tendency  to  use  insulin  to  control  the 
blood  glucose  levels  of  obese  persons  with  adult- 
onset  diabetes.  This  is  not  the  most  desirable 
mode  of  therapy  for  this  group,  since  there  is 
much  circumstantial  evidence  of  the  proathero- 
genic  effects  of  high  amounts  of  insulin.22'20  In 
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this  group  the  best  approach  is  the  admittedly 
tedious  and  difficult  regimen  of  caloric  reduction 
and  physical  exercise. 

It  would  appear  that  as  much  research  effort 
as  possible  should  now  be  directed  to  the  attempts 
at  successful  islet  transplantation  or  the  provision 
of  a continuous  regulated  insulin  supply,  or  both, 
for  patients  with  severe  diabetes.  Only  then  will 
we  be  in  a position  to  take  a definitive  stand  to- 
wards the  issue  of  strict  control  and  its  benefits. 

RACHMIEL  LEVINE,  MD 

Director 

Department  of  Metabolism 
and  Endocrinology 

City  of  Hope  National  Medical  Center 

Duarte,  California 
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A Perspective  on  Health 
Care  Costs 

In  all  the  hue  and  cry  about  health  care  costs 
it  is  often  overlooked  that  these  costs  actually 
reflect  a remarkable  degree  of  success  in  achieving 
a national  goal.  Some  will  remember  that  shortly 
after  World  War  II  there  was  a definite  determi- 
nation to  invest  more  of  the  nation’s  resources  in 
health  and  health  care  for  our  citizens.  With  the 
use  of  unlimited  dollars  impressive  technology 
had  been  developed  for  destructive  war  purposes, 
and  when  the  war  was  won  it  seemed  reasonable 
and  desirable  to  turn  this  capability  to  a construc- 
tive purpose  which  would  benefit  people.  Better 
health  and  health  care  became  a national  goal. 
What  has  been  accomplished  is  one  of  the  great 
success  stories  of  our  times. 

At  first  substantial  public  and  private  resources 
were  allocated  to  medical  research  and  the  de- 
velopment of  new  technology.  Subsequently,  the 
health  care  that  was  developed  with  this  new 
knowledge  and  new  technology  was  declared  to 
be  a right  to  which  all  citizens  should  have  equal 
access.  New  and  sophisticated  diagnostic  and  ther- 
apeutic procedures  have  been  developed  which 
allow  for  greatly  improved  management  of  such 
conditions  as  heart  disease  and  many  forms  of 
cancer.  Advanced  life  support  systems  have  be- 
come available  in  general  and  community  hos- 
pitals throughout  the  country.  And  life  support 
for  victims  of  end-stage  renal  disease  has  become 
possible  and  its  very  substantial  cost  has  been 
assumed  by  the  federal  government.  These  are 
only  some  of  the  scientific  and  technologic  ad- 
vances that  have  added  to  the  cost  of  health  care. 

Much  has  also  been  accomplished  in  imple- 
menting the  right  of  equal  access  to  health  care 
and,  as  might  have  been  expected,  this  has  sub- 
stantially increased  the  amount  of  care  rendered 
and  thus  the  total  cost.  Government  programs 
such  as  Aid  to  Crippled  Children,  Medicare, 
Medicaid,  and  more  recently  special  programs 
for  handicapped  people  provide  access  to  better 
and  more  costly  care  for  many  formerly  relatively 
deprived  segments  of  the  population.  Private 
health  insurance  has  provided  it  for  most  of  the 
rest.  Charity  has  been  almost  completely  elimi- 
nated from  mainstream  health  care.  It  was  con- 
sidered demeaning.  And  the  compensation  of 
health  workers  throughout  the  system  has  been 
brought  up  to  parity  with  workers  in  other  fields 
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in  business  and  industry.  Looked  upon  in  this 
way,  the  health  care  enterprise  is  truly  a success 
story.  The  costs  which  have  risen  faster  than  other 
segments  of  the  economy  are  seen  to  be  the  costs 
of  carrying  out  the  mandates  of  a major  national 
commitment,  and  the  whole  has  been  a combined, 
although  not  always  a cooperative,  effort  of  the 
public  and  private  sectors. 

In  this  perspective  it  is  seen  that  we  have  ac- 
complished much  of  what  we  as  a nation  set  out 
to  do  some  30  years  ago.  The  increment  of  the 
costs  that  is  rising  faster  than  other  indices  in  the 
economy  represents  the  allocation  of  additional 
resources  from  both  the  public  and  private  sec- 
tors to  this  purpose.  But  all  of  this  is  not  to  say 


that  the  costs  of  health  care  should  not  now  be 
contained.  Rather  it  suggests  that  it  may  be  time 
to  review  what  has  been  accomplished,  see  where 
we  should  go  from  here,  and  perhaps  most  im- 
mediately identify  and  eliminate  costs  that  do  not 
produce  a commensurate  benefit,  whether  they 
be  for  procedures,  services,  facilities  or  adminis- 
tration, or  are  costs  added  by  government  regula- 
tion. This  too  will  have  to  be  a collaborative  ef- 
fort of  the  public  and  private  sectors. 

Let  us  hope  that  the  success  story  in  health 
care  will  continue  and  that  our  national  achieve- 
ment will  not  be  frittered  away  with  crude  and 
clumsy  bureaucratic  controls.  This  is  a very 
present  danger. 

K & — MSMW 
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Neutropenia  and 
Rheumatoid  Arthritis 
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The  cause  of  rheumatoid  arthritis  remains  un- 
known. It  is  generally  accepted  that  the  patho- 
genesis involves  neutrophils,  lymphocytes  and 
other  components  of  the  immune  system.  The 
opportunity  to  study  the  role  of  the  individual 
cell  types  in  clinical  arthritis  is  rare. 

A patient  with  longstanding  unremitting  severe 
seropositive  rheumatoid  arthritis  who  developed 
pancytopenia  secondary  to  chlorambucil  therapy 
has  recently  been  reported.  In  this  patient  “the 
objective  signs  of  arthritis  disappeared.”  This 
remission  was  complete  and  lasted  several  weeks 
until  the  patient’s  death.1  The  mechanism  of  the 
action  of  chlorambucil  in  rheumatoid  arthritis* *  is 
not  understood,  and  the  significance  of  the  pan- 
cytopenia in  the  remission  is  not  known.  A re- 
view of  the  Stanford  University  Hospital  Immun- 
ology Clinic  experience  with  rheumatoid  arthritis 
showed  no  other  patients  in  whom  pancytopenia 
developed  with  a leukocyte  count  of  less  than 
1,000  per  cu  mm.  To  find  out  whether  there  was 
clinical  evidence  implicating  a subpopulation  of 
leukocytes  in  active  rheumatoid  arthritis,  the 
clinic  experience  also  was  to  search  for  patients 
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with  selective  lymphocytopenia  or  selective  neu- 
tropenia (absolute  lymphocyte  or  neutrophil  count 
less  than  250  with  total  leukocyte  count  greater 
than  2,500  per  cu  mm).  There  were  no  cases  of 
selective  lymphocytopenia.  The  following  report 
documents  our  only  case  of  selective  neutropenia. 

Report  of  a Case 

A 51 -year-old  woman,  with  long-standing  se- 
vere seropositive,  erosive,  nodular  rheumatoid 
arthritis  involving  multiple  joints,  was  admitted 
to  Stanford  University  Hospital  on  November  18, 
1976,  with  neutropenia  and  osteomyelitis  of  her 
right  great  toe. 

Her  rheumatoid  arthritis  began  in  1948.  Ther- 
apy included  salicylates,  steroids  and  reconstruc- 
tive procedures  on  both  hands. 

In  1965  recurrent  respiratory  and  urinary  in- 
fections developed.  The  total  leukocyte  count  fell 
to  2,700  per  cu  mm,  with  63  percent  lymphoctyes 
and  2 percent  neutrophils;  her  spleen  was  noted 
to  be  enlarged.  On  splenectomy,  hyperplasia  of 
the  reticuloendothelial  system,  consistent  with  the 
Felty  syndrome,  was  noted.  Postoperatively,  the 
leukocyte  count  rose  to  8,900  per  cu  mm,  with  56 
percent  neutrophils. 

Subsequently,  for  approximately  a year,  the 
patient  had  the  only  real  remission  of  disease. 
The  neutrophil  count  remained  normal.  A rou- 
tine leukocyte  count  obtained  on  September  22, 
1976,  showed  4,900  leukocytes  per  cu  mm  with 
33  percent  neutrophils. 

In  October  1976  pain  and  swelling  developed 
in  the  patient’s  right  great  toe  ten  days  after 
trauma.  She  was  given  tetracycline  orally  and  the 
toe  was  incised  and  drained.  Her  condition  failed 
to  improve  and  she  was  admitted  to  her  local 
hospital  on  November  5.  On  admission  the  leuko- 
cyte count  was  5,000  per  cu  mm,  with  2 percent 
neutrophils.  Cultures  of  tissues  of  the  toe  grew 
Proteus  morgani,  sensitive  to  cephalosporins,  and 
cephalexin  (Keflex®)  was  administered. 

On  November  1 8 the  patient  was  seen  at  Stan- 
ford where  radiographs  showed  osteomyelitis.  She 
was  admitted  for  intravenous  therapy  with  ce- 
foxitin (Mefoxin®),  a new  cephalosporin.  Radi- 
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Figure  1. — Well-vascularized  tissue  from  amputated  toe 
shows  notable  paucity  of  neutrophils  in  an  area  of 
inflammation. 


onuclide  scanning  did  not  suggest  residual  splenic 
tissue,  and  the  cause  of  the  neutropenia  remained 
unclear.  She  has  never  received  gold,  penicil- 
lamine or  cytotoxic  therapy. 

The  soft  tissue  infection  responded  well  to  the 
antibiotic  therapy  despite  persistent  neutropenia 
with  leukocyte  counts  between  5,000  and  9,000 
per  cu  mm  and  0.2  percent  neutrophils.  On 
November  29,  the  toe  was  amputated.  Pathologic 
studies  showed  few  neutrophils  even  at  the  site 
of  infection  (Figure  1).  The  wound  healed  well. 

During  this  entire  episode,  as  during  the  pre- 
vious episode  of  neutropenia  in  1965,  the  pa- 
tient’s rheumatoid  arthritis  remained  active  with 
an  aggressive  nodular  erosive  polysynovitis  in- 
volving elbows,  wrists,  hands,  knees,  ankles  and 
feet. 

Comments 

It  is  known  that  arthritis  may  persist  in  the 
Felty  syndrome  in  the  face  of  neutropenia.2  The 
present  case  shows  that  arthritis  may  remain  ac- 
tive despite  a prolonged  virtual  absence  of  circu- 
lating and  tissue  neutrophils. 


While  most  of  the  leukocytes  present  in  the 
synovial  fluid  of  patients  with  active  rheumatoid 
arthritis  are  neutrophils,  the  cellular  infiltration 
of  the  synovium  is  primarily  mononuclear.  Cur- 
rent concepts  of  pathogenesis  stress  abnormalities 
of  the  lymphocytes.3 

The  condition  of  patients  with  progressive, 
therapy-resistant  rheumatoid  arthritis  who  un- 
dergo thoracic  duct  drainage  to  achieve  lympho- 
cyte depletion  improves  significantly.  After  ter- 
mination of  the  drainage,  lymphocyte  counts 
return  to  normal  levels  and  arthritis  recurs.4  Ex- 
tracorporeal irradiation  of  thoracic  duct  lymph 
with  reinfusion  of  the  irradiated  lymphocytes  is 
similarly  effective,  presumably  because  of  death 
of  the  lymphocytes.3  Moreover,  in  rats  with  ad- 
juvant arthritis  (rats  are  a widely  used  animal 
model  of  rheumatoid  arthritis)  there  is  improve- 
ment with  antilymphocyte  globulin  treatment.0 

In  our  case,  very  severe  and  persistent  neutro- 
penia, per  se,  did  not  appear  to  alter  the  clinical 
course  of  rheumatoid  arthritis.  A previous  case  of 
pancytopenia1  was  associated  with  the  dramatic 
disappearance  of  clinical  signs  of  rheumatoid 
arthritis.  Clarification  of  the  role  of  leukocytes  in 
the  pathogenesis  of  rheumatoid  arthritis  may  be 
advanced  by  additional  reports  of  cases  in  which 
pancytopenia  or  selective  leukopenia  occurred  in 
patients  with  active  rheumatoid  arthritis. 

Summary 

The  pathogenesis  of  rheumatoid  arthritis  in- 
volves several  components  of  the  immune  system 
including  neutrophils  and  lymphocytes.  A case 
has  been  reported  here  in  which  rheumatoid 
arthritis  remained  active  in  the  face  of  very  severe 
and  prolonged  neutropenia.  The  literature  sug- 
gests that  lymphocytopenia,  on  the  other  hand, 
results  in  remission.  Further  analysis  of  clinical 
cases  may  give  insight  into  the  significance  of 
individual  components  of  the  immune  system  in 
the  pathogenesis  of  rheumatoid  arthritis. 
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Bovine  Pulmonary 
Tuberculosis  in  Adults 

A New  View  of  an  Old  Infection 
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Human  infection  due  to  Mycobacterium  bovis 
was  first  recognized  early  in  this  century.  Most 
cases  appeared  to  result  from  ingestion  of  con- 
taminated cow’s  milk.1-2  They  occurred  predomi- 
nantly in  children  and  were  characterized  by 
lymphadenitis,  arthritis  and  osteomyelitis. 2 n Pul- 
monary involvement  was  uncommon.  The  disease 
became  a rarity  in  the  United  States  after  World 
War  I when  rigid  surveillance  of  dairy  herds  and 
compulsory  pasteurization  of  milk  were  insti- 
tuted.1G-7  Only  27  cases  were  recorded  in  the 
United  States  between  1954  and  1973. s'ir’  How- 
ever, in  just  the  last  three  years  (1974  through 
mid-1977),  seven  patients  with  disease  due  to  M 
bovis  have  been  identified  in  Los  Angeles  County 
alone.  (Personal  communication,  Seymour  Fro- 
man,  PhD,  clinical  laboratory  supervisor,  Olive 
View  Medical  Center.) 

We  considered  it  of  interest  to  describe  in 
detail  one  of  these  cases  since  it  presented  clinical 
features  quite  distinct  from  the  classic  description 
of  bovine  tuberculosis  alluded  to  above.  First, 
disease  became  manifest  in  the  patient  in  adult- 
hood; second,  the  expected  extrapulmonary  in- 
volvement was  not  seen.  Rather,  the  patient  had 
far  advanced  cavitary  pulmonary  tuberculosis  that 
one  would  ordinarily  ascribe  to  infection  with 
Mycobacterium  tuberculosis.  Furthermore,  she 
was  pregnant  and  to  our  knowledge,  bovine  tuber- 
culosis had  not  heretofore  been  reported  in  asso- 
ciation with  pregnancy.  Accordingly,  special  at- 
tention had  to  be  paid  to  her  newborn  who  was 
potentially  exposed  to  the  infection  in  utero  and 
in  the  perinatal  period. 
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Figure  1. — Initial  roentgenogram  of  the  chest  taken 
December  26,  1974,  shows  a thick  walled  cavity  in  the 
right  upper  lobe.  There  are  also  reticulonodular  infil- 
trates present  at  both  lung  bases. 

Report  of  a Case 

A 28-year-old  Mexican-American  woman  was 
seen  at  the  Kaiser-Permanente  clinic  in  June  1974 
with  complaint  of  a nonproductive  cough  for  one 
year.  Physical  examination  showed  no  abnormali- 
ties. An  x-ray  study  of  the  chest  was  not  done, 
but  three  months  earlier,  a routine  preemploy- 
ment chest  roentgenogram  done  at  a proprietary 
hospital  was  said  to  give  normal  findings.  The 
patient  was  next  seen  in  August  1974  at  which 
time  she  was  found  to  be  pregnant. 

She  had  no  symptoms  or  signs  of  systemic 
illness  until  December  1974,  when  she  reported 
increasing  fatigability,  dyspnea  upon  minimal 
exertion  and,  rarely,  blood  streaked  sputum.  The 
patient  had  not  had  fever  or  night  sweats.  Find- 
ings on  physical  examination  again  were  unre- 
markable. The  hemoglobin  value  was  13.2  grams 
per  dl  and  the  leukocyte  count  was  7,700  per  cu 
mm  with  68  percent  polymorphonuclear  cells, 
30  percent  lymphocytes  and  2 percent  monocytes. 
Analysis  of  urine  showed  no  proteinuria  or 
sedimentation  rate  abnormalities.  Tests  of  liver 
function  were  within  normal  limits.  A chest 
roentgenogram  (Figure  1)  showed  a thick  walled 
cavity  in  the  right  upper  lobe  and  interstitial 
infiltrates  at  both  lung  bases.  An  intermediate 
strength  (5TU)  tuberculin  skin  test  measured  10 
mm  in  diameter  and  Ziehl-Neelsen  stains  of 
expectorated  sputum  specimens  showed  acid-fast 
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Figure  2. — Roentgenogram  of  the  chest  obtained  Jan- 
uary 10,  1975,  shows  enlargement  of  the  right  upper 
lobe  cavitary  lesion  and  increase  in  the  interstitial 
infiltrates. 

bacteria.  A diagnosis  of  pulmonary  tuberculosis 
was  made  and  the  patient  was  treated  with  300 
mg  of  isoniazid  (inh)  and  800  mg  of  ethambutol 
per  day.  Two  weeks  later  a repeat  chest  roent- 
genogram (Figure  2)  showed  enlargement  of  the 
cavitary  lesion  in  the  right  upper  lobe  and  in- 
crease in  the  reticulonodular  infiltrates  at  the 
lung  bases. 

The  patient’s  symptoms  abated  approximately 
three  weeks  following  initiation  of  antitubercu- 
lous therapy.  On  March  8,  1975,  five  sputum 
cultures  obtained  in  January,  yielded  moderate 
to  heavy  growth  of  M bovis.  The  organism  was 
identified  according  to  criteria  listed  in  Table  1. 
When  the  patient  was  further  questioned  about 
potential  sources  for  her  infection,  she  related 
that  she  had  been  born  on  a dairy  ranch  in  Gua- 
dalajara, Mexico,  and  had  drunk  raw  cow’s  milk 
daily  from  early  childhood  until  her  emigration 
to  the  United  States  in  1972.  She  denied  recent 
or  remote  exposure  to  persons  with  known  tuber- 
culosis. Her  husband,  her  only  household  or  close 
contact,  was  healthy  and  his  tuberculin  skin  test 
and  chest  film  were  negative. 

The  patient  remained  well  on  a regimen  of  inh 
and  ethambutol  and  on  March  31,  1975,  sputum 
smears  were  negative  for  acid-fast  bacteria.  That 
day  she  delivered  a 6 pound,  13  ounce  term  girl; 
findings  on  physical  examination  and  chest  roent- 


TABLE  1. — Criteria  Used  for  Identification  of 
Mycobacterium  Bovis 


Our  Patient’s 
Isolates 

M.  bovis 

M.  tuber- 
culosis 

Growth  characteristics 
Growth  rate  

35  days 

25-40  days  14-25  days 

Colonial  morphology 

Dysgonic 

Dysgonic 

Eugonic 

Biochemical  analysis 
Niacin  production  . . 

No 

No 

Yes 

Nitrate  reduction  . . . 

No 

No 

Yes 

Inhibited  by  TCH 
(Thiophene-2-carbox- 
ylic  acid  hydrazide)  . 

Yes 

Yes 

No 

Figure  3. — Roentgenogram  of  the  chest  taken  April  21, 
1975,  shows  significant  resolution  of  the  previous  pul- 
monary infiltrates. 

genogram  of  the  infant  were  within  normal  limits. 
The  infant  was  given  chemoprophylactic  therapy 
with  inh  ( 10  mg  per  kg  of  body  weight  per  day) 
and  was  discharged  with  her  mother.  Three  weeks 
following  parturition  the  patient’s  chest  roent- 
genogram ( Figure  3 ) showed  significant  resolu- 
tion, and  the  remainder  of  her  course  was  un- 
eventful. The  infant  grew  and  developed  norm- 
ally; at  12  months  of  age  her  5TU  skin  test  was 
negative  and  administration  of  inh  was  discon- 
tinued. 

Discussion 

Early  in  this  century  bovine  tuberculosis  oc- 
curred most  often  in  children  who  characteristic- 
ally presented  with  extrapulmonary  sites  of  infec- 
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tion.  In  contrast,  our  patient  was  an  adult  in 
whom  infection  was  manifested  by  cavitary  pul- 
monary lesions.  Therefore,  initially  she  was  pre- 
sumed to  have  typical  tuberculosis.  In  order  to 
determine  whether  our  case  might  reflect  more 
accurately  the  current  age  distribution  and  clinical 
features  of  M bovis  infection,  we  reviewed  42 
well-described  cases  of  bovine  tuberculosis  re- 
ported recently  (1954  through  1973)  from  the 
United  States  and  Canada.8'1114'10  Indeed,  all  of 
these  cases  occurred  in  adults  and  19  (45  percent) 
of  the  42  had  significant  pulmonary  infection. 
Moreover,  six  (including  our  own)  of  the  seven 
cases  reported  to  the  Los  Angeles  County  Health 
Department  since  1974  also  occurred  in  adults 
and  in  each  of  them  there  was  microbiologically 
documented  pleuropulmonary  involvement. 

The  increased  incidence  in  Southern  California 
of  disease  due  to  M bovis  merits  further  com- 
ment. It  is  perhaps  explainable  by  the  presence 
in  this  area  of  previously  infected  immigrants 
who  have  come  from  countries  where  pasteuriza- 
tion of  milk  was  not  mandatory.  Our  patient  is 
a case  in  point.  We  suspect  that  she  acquired  her 
infection  in  rural  Mexico  by  drinking  raw  cow’s 
milk.  The  exact  prevalence  in  Los  Angeles  of 
imported  infection  with  M bovis  is  not  known. 
However,  in  our  own  institution,  the  rate  of  posi- 
tive Mantoux  reactions  in  pregnant  foreign-born 
Latins  and  Asians  is  41  percent  (as  opposed  to 
5 percent  in  native-born  whites  and  blacks). 
Given  the  different  social  mores  and  generally 
substandard  economic  status  of  these  foreign-born 
ethnic  groups,  their  higher  tuberculin  reactivity 
might  well  be  the  result  of  previous  exposure  to 
M bovis  rather  than  to  M tuberculosis  alone. 

It  is  also  noteworthy  that  the  consumption  of 
unpasteurized  milk  is  increasing  in  the  United 
States  as  part  of  renewed  interest  in  “natural 
foods.”  One  dairy  in  Southern  California  now 
sells  approximately  10,000  gallons  of  raw  milk 
daily.  Whether  any  of  the  recent  cases  of  bovine 
tuberculosis  in  Los  Angeles  County  can  be  linked 
to  such  food  preferences  is  unknown.  But  we 
would  suggest  that  in  other  communities  where 
large  quantities  of  unpasteurized  milk  are  dis- 
tributed, the  incidence  of  the  infection  should  be 
carefully  monitored. 

Since  bovine  tuberculosis  occurring  during 
pregnancy  had  not  been  previously  reported,  it 
was  not  clear  whether  our  patient’s  pregnancy 
might  adversely  affect  her  response  to  treatment. 


TABLE  2. — Drug  Susceptibility  Studies 

Hg /ml* 


Para-aminosalicylic  acid  2.0 

Ethambutol  5.0 

Streptomycin  2.0 

Isoniazid  0.2 

Rifampin  1.0 


*The  concentration  of  antibiotic  which  permits  growth  of  less 
than  1 percent  of  a standard  inoculum. 


However,  once  chemotherapy  was  instituted,  she 
showed  rapid  clinical  improvement.  This  result 
was  not  entirely  unexpected  since  pregnancy  does 
not  appear  to  impede  control  of  typical  tuber- 
culous infection  in  appropriately  treated  pa- 
tients.17"20 We  assumed  that  her  infection  would 
respond  to  the  same  agents  utilized  to  treat  M 
tuberculosis.  In  fact,  her  M bovis  isolate  had 
excellent  in  vitro  sensitivity  to  the  standard  first 
line  antituberculous  drugs  (Table  2).  These  re- 
sults are  in  accord  with  other  studies  of  the  anti- 
microbial susceptibility  of  the  organism,14  al- 
though an  occasional  strain  may  be  relatively 
resistant  to  para-aminosalicylic  acid.14-21 

The  potential  risk  for  development  of  M bovis 
infection  in  our  patient’s  newborn  was  more  diffi- 
cult to  assess.  It  could  be  argued  that  this  risk 
was  negligible  since  the  patient  was  probably 
noninfective  at  parturition;  she  had  been  re- 
ceiving chemotherapy  for  almost  three  months 
and  had  a negative  sputum  smear  for  acid-fast 
bacilli.  On  the  other  hand,  our  initial  insecurity 
about  whether  she  would  continue  to  comply 
with  her  therapeutic  regimen  together  with  pre- 
vious published  warnings  asserting  that  neonatal 
infection  with  M tuberculosis  may  occur  even 
when  mothers  are  believed  to  be  noninfective22-23 
led  us  to  conclude  that  the  infant  did  merit  some 
form  of  antituberculous  prophylaxis.  Unfortun- 
ately, we  were  unsure  as  to  what  would  be  the 
most  appropriate  preventative  therapy  for  M 
bovis  infection.  Our  decision  to  use  inh  for  this 
purpose  was  entirely  empiric,  since  its  chemo- 
prophylactic  efficacy  had  been  established  only 
for  M tuberculosis  infection  and  in  children  older 
than  the  newborn.24-25 

Yet,  we  knew  that  our  patient's  M bovis  isolate 
was  susceptible  to  inh  and  that  initiation  of  drug 
treatment  shortly  after  delivery  might  afford  the 
neonate  more  immediate  protection  against  early 
acquisition  of  infection  while  obviating  the  need 
to  separate  the  baby  and  mother  for  an  unduly 
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lengthy  period  (such  as  that  required  follow- 
ing neonatal  vaccination  with  bacille  Calmette 
Guerin).23 

Clearly,  until  further  experience  with  bovine 
tuberculosis  in  pregnancy  is  obtained,  firm  recom- 
mendations regarding  chemotherapy  for  the 
mother  and  prophylactic  treatment  of  the  new- 
born cannot  be  made.  However,  the  data  upon 
which  to  base  such  recommendations  may  well 
become  available  if  the  incidence  of  bovine  tuber- 
culosis continues  to  increase  throughout  the 
United  States. 

Summary 

In  a 28-year-old  pregnant  woman  cavitary  pul- 
monary tuberculosis  developed  due  to  Mycobac- 
terium bovis.  This  is  the  first  report  of  bovine 
tuberculosis  in  pregnancy.  The  patient  responded 
well  to  treatment  with  isoniazid  and  ethambutol, 
and,  after  three  months  of  therapy,  delivered  a 
healthy  infant.  The  child  received  isoniazid 
chemoprophylaxis. 

Six  other  cases  of  M bovis  infection  have  been 
recorded  in  Los  Angeles  County  in  the  30  months 
between  1974  and  mid- 1977.  Five  of  them  were 
adults  and  all  had  pulmonary  involvement.  A 
review  of  the  published  experience  with  bovine 
tuberculosis  in  the  preceding  20  years  in  the 
United  States  and  Canada  showed  that  the  disease 
has,  in  fact,  been  seen  exclusively  in  adults  and 
that  almost  half  of  them  had  significant  pulmon- 
ary findings.  Consequently,  it  is  apparent  that  the 
age  distribution  and  clinical  presentation  of  the 
infection  has  changed  dramatically  from  the  era 
when  children  were  mainly  affected  and  extra- 
pulmonary  manifestations  of  the  disease  predom- 
inated. 

It  remains  to  be  determined  whether  the  ap- 
parent upsurge  of  bovine  tuberculosis  in  Los 
Angeles  is  the  result  of  an  increase  in  imported 


infection  alone  or  whether  it  is  due  in  part  to 
growing  local  consumption  of  possibly  contami- 
nated raw  milk. 
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The  Editorial  Board  will  be  pleased  to  receive  and  consider  for  publication  correspondence  containing  information 
of  interest  to  physicians  or  commenting  on  issues  of  the  day.  Letters  ordinarily  should  not  exceed  600  words,  ana 
must  be  typewritten,  double-spaced  and  submitted  in  duplicate  (the  original  typescript  and  one  copy).  Authors  will 
be  given  an  opportunity  to  review  any  substantial  editing  or  abridgment  before  publication. 


Marathon  Runners  With 
Cardiovascular  Disease 

To  the  Editor:  A five-year  review  of  the  cardi- 
ovascular division  of  the  Honolulu  marathon 
shows  interesting  statistics.  The  total  number  of 
cardiovascular  finishers  is  81,  with  a diagnostic 
breakdown  as  follows:  34  positive  stress  test,  30 
previous  myocardial  infarction,  1 1 post-coronary- 
bypass  surgery,  4 hypertension,  2 congenital  heart 
disease  ( 1 pulmonary  valvotomy  and  1 ventricu- 
lar septal  defect  repair).  This  group  includes  5 
women  and  76  men  with  an  age  range  between 
25  and  69  years. 

Follow-up  to  date  reveals  three  cardiac  events, 
none  related  to  running.  Case  1.  A 54-year-old 
man  with  a previous  myocardial  infarction  died 
as  a passenger  in  a plane  crash.  Case  2.  A 54- 
year-old-man  with  three-vessel  disease  died  while 
sleeping,  and  no  autopsy  was  obtained.  Case  3. 
One  nonfatal  arrest  occurred  during  sleep  in  a 51- 
year-old  man  with  a previous  myocardial  infarc- 
tion. Subsequent  tests  demonstrated  hypokalemia 
which  was  corrected  and  he  has  since  resumed 
training. 

We  are  continuing  follow-up  on  the  entire 
group. 

JO  ANN  SCHROEDER,  RN,  MS 
JOHN  O.  WAGNER,  MD 
Education  & Research  Committee 
Honolulu  Marathon  Association 
Honolulu 

Exercise  and  Serum  Glutamic 
Oxaloacetic  Transaminase  Values 

To  the  Editor:  Several  surveys  have  shown  that 
1 to  4 percent  of  serum  specimens  from  outpa- 
tient populations  will  show  elevated  serum  glu- 
tamic oxaloacetic  transaminase  (sgot)  values.1 
Causes  include  diseases  involving  tissue  where 
this  enzyme  is  stored,  such  as  the  liver,  heart  or 
muscle;  alcohol  abuse;  congestive  heart  failure; 
intramuscular  injections,  and  spurious  elevations 
secondary  to  drug  ingestion.1 


Therefore,  physicians  may  occasionally  see 
patients  with  unexplained  sgot  elevations,  and 
should  remember  the  effect  of  exercise  on  trans- 
aminase values,  especially  in  our  increasingly 
health-conscious  society.  Studies  involving  young, 
healthy  adults  exercising  for  brief  periods,2  or  to 
subjective  tiredness,3  or  in  vigorous  fashion  for 
several  days4  have  shown  an  occasional  elevation 
of  the  sgot  compared  with  control  values.  (The 
creatine  phosphokinase  [cpk]  levels  will  rise  also.) 

An  alert  physician  will  not  only  question  pa- 
tients about  their  alcohol  and  drug  habits,  but 
also  about  their  recent  exercise  pattern. 

RICHARD  R.  BABB,  MD 
Section  of  Gastroenterology 
Palo  Alto  Medical  Clinic 
Palo  Alto,  California 
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More  on  the  Prevalence  of  Amebiasis 

To  the  Editor:  In  a recent  letter  Burdick  (West 
J Med  129:77,  July,  1978)  suggests  that  amebi- 
asis is  an  almost  vanishingly  rare  infection  in  the 
San  Francisco  Bay  Area.  He  quotes  extremely 
low  detection  rates  in  his  and  other  local  hospitals, 
and  cites  a report  from  the  Center  for  Disease 
Control1  which  indeed  deals  in  part  with  over- 
diagnosis of  amebic  infection,  but  fails  to  mention 
that  it  also  points  out  instances  of  underdiagnosis 
(false  negatives). 

Neither  incidence  nor  prevalence  of  amebiasis 
can  be  ascertained  from  figures  such  as  those 
given  by  Burdick.  The  relationship  between  labo- 
ratory diagnosis  on  clinical  specimens  and  either 
incidence  or  prevalence  of  a disease  depends 
upon  a large  number  of  factors  including  patient 
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reporting  of  symptoms,  physicians’  index  of  sus- 
picion and  utilization  of  proper  laboratory  testing, 
patient  compliance  in  securing  tests,  and  last  but 
not  least  the  competence  of  the  laboratory  in- 
volved. Parasitologic  examinations,  unfortunately, 
are  frequently  so  inadequately  performed  as  to  be 
useless  or  misleading.  The  American  Society  of 
Parasitologists  has  recently  issued  a statement2 
outlining  minimal  standards  for  clinical  parasi- 
tology, both  as  regards  training  of  personnel  and 
the  handling  of  specimens.  Adherence  to  these 
standards  (or  the  expanded  version  which  the 
American  Society  of  Medical  Technologists  will 
shortly  issue)  should  result  in  greatly  increased 
accuracy  of  diagnosis. 

Our  laboratory  performs  stool  examinations  for 
a number  of  the  Kaiser  hospitals.  Records  are 
readily  accessible  to  us  for  only  those  patients 
residing  in  the  Oakland-Berkeley,  California,  area. 
For  this  area,  from  late  1969  to  early  1976,  we 
found  1.7  percent  of  persons  examined  to  be  in- 
fected with  Entamoeba  histolytica.  We  would  not 
attempt  to  translate  this  into  a prevalence  rate, 
but  suggest  that  at  least  in  our  part  of  the  San 


Francisco  Bay  Area  amebiasis  cannot  be  consid- 
ered “extremely  uncommon.” 

In  the  same  period  2.1  percent  of  patients  were 
found  to  have  Dientamoeba  fragilis  infections  and 
4.0  percent  giardiasis.  In  our  opinion  (shared  by 
Dr.  Marietta  Voge  at  the  University  of  California, 
Los  Angeles,  and  Mr.  William  Argali  of  the  clin- 
ical parasitology  laboratory  at  Stanford  [personal 
communications])  detection  of  significant  num- 
bers of  dientamoeba  infections  is  a rough  guide 
to  the  adequacy  of  collection  and  preparation  of 
stool  specimens.  We  would  be  interested  to  know 
how  many  dientamoeba  infections  Dr.  Burdick’s 
technologists  found  during  the  period  covered  by 
his  report. 

EDWARD  K.  MARKELL,  PhD,  MD 
PATRICIA  M.  QUINN,  BA 
RUBY  A.  KUR1TSUBO,  BS 
Departments  of  Internal  Medicine  and 
Clinical  Pathology , Kaiser-Permanenle 
Medical  Center,  Oakland,  California 
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Child  Health  Assessment  and 
Screening  Using  a Volunteer  Staff 

COL  JAMES  H.  NELSON,  MC,  USA,  Berlin,  COL  CARL  E.  STRACENER,  MC(Ret),  USA  and 
CONSTANCE  GANNON,  BA,  Tacoma,  Washington 


A child  health  assessment  and  screening  program,  staffed  by  volunteers,  has 
evaluated  approximately  5,000  children  in  a general  pediatric  clinic.  A sample 
of  500  children  was  studied  to  determine  characteristics  of  the  population 
served,  quality  of  the  work  of  the  volunteers  and  the  number  of  new  problems 
identified.  Use  of  well-trained  volunteers,  provided  with  adequate  supervision 
and  follow-up  physicial  examination  of  the  children,  identified  many  new 
problems  at  minimal  cost  and  proved  an  effective  means  of  expanding  quality 
health  care. 


Screening  for  common  pediatric  problems  as 
part  of  a thorough  intake  assessment  which  pro- 
motes a child's  health  support  system  is  widely 
recommended.14  Preventive  pediatrics  is  the  core 
of  quality  medical  care  for  children.  ' 

This  task  is  most  difficult  when  applied  to 
busy  pediatric  clinics,  charged  with  the  primary 
care  of  acute  illnesses  and  limited  by  time,  budget 
and  staff.  The  general  pediatric  clinic  at  Madi- 
gan  Army  Medical  Center,  Tacoma,  Washington, 
serves  a large  population  (57,392  clinic  visits  in 
1976,  excluding  well-baby  and  adolescent  clinics). 
It  lacks  the  primary  care  staff  to  offer  each  child 
the  minimum  of  preventive  care  recommended 
by  the  American  Academy  of  Pediatrics  and 


From  the  Department  of  Pediatrics,  Madigan  Army  Medical 
Center,  Tacoma,  Washington.  Dr.  Nelson  is  now  Chief,  Pediatric 
Service.  Berlin  MEDDAC;  Dr.  Stracener  is  staff  pediatrician. 
Madigan  Army  Medical  Center,  and  Clinical  Professor  of  Pedi- 
atrics. University  of  Washington.  Seattle;  and  Ms.  Gannon  is 
Educational  Specialist  and  Inservice  Education  for  the  Screening 
Program.  Intermediate  School  District  121,  Tacoma. 

This  investigation  was  funded  and  supported  by  Clinical  Inves- 
tigation Service,  Madigan  Army  Medical  Center,  Tacoma,  Wash- 
ington. 

Tlte  opinions  or  assertions  contained  herein  are  the  private  views 
of  the  authors  and  are  not  to  be  construed  as  official  or  as  reflect- 
ing the  view  of  the  Department  of  the  Army  or  the  Department 
of  Defense. 

Reprint  requests  to:  Carl  E.  Stracener,  MD.  Dept,  of  Pediatrics, 
Madigan  Army  Medical  Center,  Tacoma,  WA  98431. 


other  national  health  organizations.5  0 To  meet  this 
need,  volunteers  are  accepted  into  the  Standard 
American  Red  Cross  Volunteer  Training  Courses, 
following  which  continuing  training  is  given  in 
pediatric  health  maintenance  and  screening  tech- 
niques. This  consists  of  lectures  ( 12  hours),  then 
observation  of  complete  screening  examinations 
with  an  experienced  screener  (two  to  four  weeks) 
and  then  actual  screening  under  the  direct  super- 
vision of  an  experienced  screener  for  an  addi- 
tional three  weeks.  After  this  period,  they  begin 
independent  screening  appointments.  Quality  con- 
trol and  standardized  testing  are  monitored  by  an 
experienced  tester  who  makes  unscheduled  visits 
to  observe  test  administration  by  those  who  are 
working  independently. 

These  volunteers,  trained  in  screening  tech- 
niques by  the  use  of  videotapes,  in-service  lec- 
tures, manuals,  observation  and  direct  supervision, 
have  assumed  a major  role  in  preventive  pediat- 
rics. Most  of  these  volunteers  are  college  gradu- 
ates who  are  wives  of  men  in  the  military  services; 
most  possess  a wide  range  of  backgrounds  such 
as  language  skills  in  Korean  and  Spanish  and  use- 
ful degrees  in  special  education,  nursing,  psy- 
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chology,  sociology,  speech  pathology  and  occu- 
pational therapy.  Seniors  from  local  colleges  have 
received  college  credit  while  assisting  in  this  pro- 
gram. The  typical  volunteer  schedules  four  to 
eight  hours  each  week. 

During  a three-year  period  (1975  through 
1977),  approximately  5,000  children  (3  months 
through  12  years  of  age)  received  a 60-minute 
individual  comprehensive  health  monitoring  eval- 
uation given  by  volunteers.  This  information  was 
added  to  the  patient’s  outpatient  medical  chart, 
after  review  of  that  chart  in  a problem-oriented 
form  by  the  volunteers.  The  completed  chart  and 
results  of  the  health  monitoring  evaluation  were 
reviewed  by  a pediatrician.  This  screening  infor- 
mation was  then  available  to  pediatricians  as  part 
of  the  follow-up  15-minute  physical  examination 
scheduled  at  the  time  of  screening. 

The  outcome  of  500  children  seen  by  the  Pedi- 
atric Screening  Program  (psp)  during  late  1977 
was  analyzed  for  its  effectiveness. 

Materials  and  Methods 

The  500  children  of  this  study  represent  con- 
secutive psp  evaluations  and  are  believed  to  be 
typical  of  the  overall  clinic  population.  Any  child 
eligible  for  care  at  the  clinic  could  be  referred  for 


a screening  appointment  by  parents,  pediatricians, 
a nurse  or  community  agencies.  Families  who  had 
just  moved  into  the  area,  along  with  children  re- 
quiring kindergarten  and  preschool  examinations, 
were  especially  encouraged  to  use  this  service. 

The  screening  evaluation  of  the  psp  is  com- 
prised of  five  segments: 

1.  Medical  and  social  histories  are  compiled  in 
a concise,  easily  available  form  to  be  of  immedi- 
ate value  in  busy  outpatient  clinics. 

2.  Basic  standard  screening  tools  are  used  to 
detect  vision,  hearing  and  speech  deficiencies; 
deviant  physical  and  psychomotor  development, 
and  a variety  of  other  problems.  The  screening 
tests  are  requested  by  the  volunteer  after  consult- 
ing standing  orders  (sop)  which  take  into  ac- 
count the  child’s  age  and  major  problems.  In  un- 
usual patients,  the  volunteer  presents  the  case 
briefly  to  a pediatrician  who  helps  decide  upon 
the  specific  tests  to  ensure  a complete  evaluation 
of  identified  problem  areas.  Table  1 shows  the 
screening  procedures  used  in  our  program  and 
the  anticipated  prevalence  of  problems.  These 
screening  tests  are  selected  from  recommendations 
of  standard  sources7  which  have  been  found  to 
give  reproducible  results.  Great  emphasis  is  made 
to  all  concerned  that  the  procedures  are  only  of 


TABLE  1. — Pediatric  Screening  Procedures  (newborns,  infants,  adolescents  not  included) 


Prevalence  of  Abnormalities7  Percent 


Screening  Tools 


Growth 3 Height,  weight,  head  circumference 

Vision  6-15  Hirschberg  Cover  Test,  Allen  Cards,  E Chart,  Snellen  Chart,  color  blindness 

Hearing  3-5  VASC — pure  tone  audiometry 

Atherosclerosis 2 Serum  cholesterol  and  triglyceride* 

Hypertension  1-2  Blood  pressure 

Tuberculosis  0.2  TB  tine,  Mono-Vac  or  Mantoux* 

Anemia  1-10  Hematocrit  or  hemoglobin 

Special*  ? *SMA-6,  SMA-18,  T3  and  T4,  immunoglobulins,  sweat  test,  blood  types, 

buccal  smear,  chromosomal  analysis,  consults,  x-rays,  UA,  alpha-l-anti- 
trypsin,  coagulation  studies* 

Sickle  cell 8 Sickle  prep  or  Sickledex* 

Immunization  lags 40  Check  shot  records  or  send  to  Immunization  Clinic 

Thalassemia  1-5  Hematocrit,  peripheral  smear* 

Dental  70  Check  list,  yearly  dental  check,  fluoride  prescriptions 

G-6-PD  deficiency 2-20  Spot  test  or  dye  test* 

Bacteriuria  2 Urine  culture  (girls  only) 

Development  3-10  DDST,  Draw-a-Person,  QT,  Slosson,  PPVT 

Speech  15  Denver  Articulation  Screening  Test,  check  list 

Behavior  5-50  Sentence  completion,  check  lists,  drawings,  observation,  kinetic  family  draw- 

ing, Burke’s  Behavior  Rating  Scale 

Specific  Learning  Disability  . . 3-10  Slosson  Drawing  Test,  handwriting,  WRAT,  PIAT,  Durrell  Reading  Test 

Paragraphs,  Woodcock  Reading 

School  Readiness 5-10  Memory  for  Designs  Test,  MSSST,  Spriggle  School  Readiness  Test 


DDST  = Denver  Developmental  Screening  Test 
MSSST  = Meeting  Street  School  Screening  Test 
PiAT  = Peabody  Intelligence  Aptitude  Test 
PPVT=  Peabody  Picture  Vocabulary  Test 


QT  = Quick  Test  (Ammon ) 

SM  A = Sequential  Multiple  Analysis  (Technicon) 
VASC  = Verbal  Auditory  Screen,  Child 
WRAT  = Wide  Range  Achievement  Test 


♦High  risk  populations  only.  . 

fRequested  by  volunteer  after  consulting  standing  orders  and/or  in  consort  with  pediatrician  to  ensure  complete  evaluation  in  unusual 
patients. 
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a primary  screening  nature,  and  that  any  new, 
abnormal  or  questionable  results  must  be  referred 
to  appropriate  sources  for  definitive  examination. 
Only  those  screening  tests  deemed  applicable  are 
used  for  any  individual  child.  Definitions  of  ab- 
normal and  normal  ranges  of  results  given  by 
each  of  the  listed  screening  tests  are  used  in  this 
study. 

3.  Parents  are  counseled  on  the  use  of  fluor- 
ides, nutrition,  poison  and  accident  prevention, 
and  utilization  of  medical  and  community  re- 
sources. 

4.  A detailed  medical  chart  review  is  com- 
pleted. A flow  sheet  for  continued  health  moni- 
toring and  any  growth  charts  required  are  placed 
in  the  record. 

5.  The  pediatrician  or  nurse  clinician  selected 
by  the  family  after  discussion  with  the  psp  volun- 
teer sees  the  child  within  three  weeks  and  carries 
out  a thorough  physical  examination.  At  this  time 
an  interpretation  of  the  screening  assessment  is 
given  to  the  parents  and  arrangements  are  made 
for  any  necessary  follow-up  or  consultation. 

A 46-question  pediatric  screening  survey  (Fig- 
ure 1 ) is  completed  by  the  parents  and  volunteer 
paraprofessionals  as  part  of  the  initial  60-minute 
evaluation.  Charts  are  reviewed  by  the  authors 
several  weeks  after  the  physical  examination  is 
done  to  determine  the  overall  effectiveness  of  the 
program. 

Results 

A number  of  characteristics  of  the  families 
served  by  this  military  pediatric  clinic  were  de- 
lineated. The  sample  indicates  that  the  military 
family  is  similar  to  the  local  American  civilian 
family  in  Tacoma1011  with  a few  exceptions. 
There  is  no  unemployment;  the  average  annual 
income  for  an  E-4  (lower-ranking  enlisted  man) 
is  about  $8,500  plus  extra  benefits  such  as  free 
medical  care.  Single  parent  families  are  rare  and 
few  of  the  mothers  work  outside  the  home.  A 
third  of  the  families  live  in  military  housing  in  a 
somewhat  controlled  environment.  A total  of  27 
percent  of  the  mothers  were  born  outside  the 
United  States  with  languages  other  than  English 
used  in  17  percent  of  the  homes.  Frequent  moves 
and  temporary  absences  of  the  father  from  the 
home  remain  part  of  the  peacetime  military  family. 
Only  28  percent  of  the  families  had  a specific  pe- 
diatrician or  pediatric  nurse  clinician  until  they 
were  given  their  choice  as  a result  of  the  screening 
procedure.  The  typical  child  had  8.5  outpatient 


visits  in  3.0  separate  outpatient  clinics  and  was 
seen  by  7.6  different  professionals  during  the 
previous  12  months.  The  typical  child  watched 
3.6  hours  of  television  a day. 

In  this  sample  of  500  families,  the  typical 
father  was  28.8  years  of  age  and  had  14.0  years 
of  education  (with  22  percent  college  graduates). 
The  mothers  averaged  26.3  years  of  age  and  13.1 
years  of  education  (with  10.7  percent  college 
graduates).  Rank  of  the  sponsor  was  divided 
among  officers  (19.3  percent),  noncommissioned 
officers  (51.3  percent),  and  lower  ranking  en- 
listed personnel  of  E-4  and  below  (29.4  percent). 
The  typical  family  had  4.3  members,  changed 
homes  an  average  of  once  a year,  and  had  an 
absent  father  for  two  to  four  months  (32.2  per- 
cent), five  to  seven  months  (11.6  percent),  or 
eight  or  more  months  (13.7  percent)  during  the 
past  year.  Only  19.4  percent  of  the  mothers 
worked  full  or  part-time  outside  of  the  home. 
Child  care  for  these  mothers  was  provided  by  a 
number  of  various  resources  including  a sitter 
(not  a relative)  in  another  home  (36  percent) 
and  a military  child  care  center  (15.5  percent). 

Figures  2 and  3 indicate  that  new  problems 
were  found,  as  expected,  through  the  screening. 
Additional  significant  problems  were  found  in 
only  3 percent  of  the  children  at  the  follow-up 
physical  examination. 

Review  of  charts  by  the  authors  verified  the 
high  quality  of  work  done  by  the  volunteer  staff. 
Growth  charts  were  present  in  100  percent  of 
cases,  a summary  note  entered  in  92  percent  of 
the  cases  and  health  maintenance  flow  sheets 
entered  in  87  percent  of  the  charts.  In  63  percent 
of  the  charts  all  entries  were  coded  out  in  prob- 
lem-oriented form.  Of  the  initial  screening  evalu- 
ations, 98  percent  were  accompanied  by  the 
necessary  well-child  physical  examination  which 
is  vital  for  follow-through  and  quality  control. 

This  survey  shows  that  primary  medical  care 
places  much  greater  emphasis  on  management  of 
acute  minor  illness  and  often  neglects  health 
maintenance  procedures.  Therefore,  basic  screen- 
ing for  anemia,  dental  care,  hypertension,  im- 
munization, vision,  hearing,  growth  and  develop- 
ment, and  the  like,  has  been  deficient  for  many 
of  our  pediatric  patients.  This  program  has 
brought  improvement. 

The  following  percentages  of  children  had 
new  or  additional  problems  detected  through  the 
screening  procedures:  anemia  (13  percent),  lack 
of  regular  dental  care  (50  percent),  lack  of  daily 
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CHILD  HEALTH  ASSESSMENT  AND  SCREENING 


fluorides  (52  percent),  behind  in  immunizations 
(19  percent),  visual  problems  (6  percent)  and 
probable  hearing  loss  (4  percent)  in  addition  to 
other  findings  noted  in  Figures  2 and  3. 

Discussion 

Efforts  to  promote  child  health  maintenance 
screening  through  large  scale,  organized  programs 
continue  to  draw  much  interest,12’13  support1'111 
and  criticism1'"18  in  America  and  other  coun- 
tries.19,20 The  use  of  skilled  volunteers  working 
under  the  direct  supervision  of  pediatricians  with 
one  set  of  standardized  screening  tests  and  tools 
and  using  common  definitions  of  normal  and  ab- 
normal with  provision  for  adequate  diagnosis, 
treatment  and  follow-up  by  qualified  specialists  at 
little  cost  to  the  family  and  generally  part  of  one 


health  care  system  is  an  advantage  of  this  specific 
program. 

Accurate  follow-up  of  all  500  children  would 
be  the  most  valid  means  of  measuring  the  ulti- 
mate value  of  the  screening  program.  Such  follow- 
up is  currently  under  study  by  the  Early  and 
Periodic  Screening,  Diagnosis  and  Treatment 
(epsdt)  Pilot  Programs  using  outreach  case 
workers  (personal  communication,  R.  Curneen, 
epsdt  Project  Director,  Tacoma,  Washington). 
In  our  project,  the  final  outcome  was  measured 
in  only  one  area.  Of  the  500  children,  50  had 
visual  problems  noted  in  screening.  Of  these,  23 
were  new  cases  and  the  patients  were  referred  to 
the  hospital  optometry  or  ophthalmology  clinics. 
Of  these,  20  made  and  kept  appointments.  Six- 
teen were  found  to  have  significant  refractive 


15.0% — Growth  Problems  (includes  obesity) 
13.5% — Vision  Problems 


New 


Previously  known  □ 


10.8% — Hearing  Problems 

17.6% — Speech  Problems 

] 0.8% — Gastrourinary  Abnormalities  (by  analysis  of  urine  and  urine  culture) 

31% 

10.5% — Delayed  Development 

13.6% — Anemia  (hematocrit  below  32%) 
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Figure  3. — Problems  identified  by  screening  tests  (sample  of  500  families). 
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errors.  Twelve  of  the  children  now  have  glasses, 
but  only  ten  of  them  use  the  glasses  according 
to  telephone  reports  from  the  parents. 

The  value  of  paraprofessionals  and  volunteers 
for  routine  health  screening  in  a military  pediatric 
clinic  was  emphasized  in  a report  by  Grant  and 
co-workers.'1  This  study  of  6,058  school  age 
children  showed  that  of  the  13.4  percent  who 
had  new  significant  abnormalities  detected,  three 
fourths  were  found  by  paraprofessional  screening 
and  only  one  fourth  were  detected  by  physical 
examination.  The  present  study  which  includes 
more  areas  of  screening,  including  child  develop- 
ment, shows  similar  results. 

The  use  of  paraprofessionals  in  the  screening 
fieid  has  been  successfully  undertaken  by  federal 
agency  programs  such  as  epsdt,22  a private  health 
care  system  such  as  the  Kaiser-Permanente  Multi- 
phasic  Screening  Program,2124  and  certain  state 
agencies. 2r'  The  highly  skilled  volunteers  in  this 
program  provide  a human,  unrushed,  caring  link 
and  translator  between  the  hurried,  concerned 
physician  and  the  often  confused  and  stressed 
family. 

The  volunteers  also  are  valued  in  teaching  the 
practical  aspects  of  basic  screening  procedures  to 
medical  and  nursing  students  rotating  through 
ambulatory  pediatrics.  Often,  health  maintenance 
interviews  are  carried  out  in  Korean,  Spanish  or 
German,  and  printed  instructions  are  available 
in  these  languages  as  practical  measures  to  bridge 
cultural  and  language  barriers. 

The  large  number  of  American  children  served 
by  military  physicians  in  the  face  of  a decreased 
number  of  primary  care  physicians20  emphasizes 
the  need  for  more  physician  expanders  such  as 
nurse  clinicians,  physician’s  assistants  and  other 
paraprofessionals.27  This  report  documents  the 
value  of  well-trained  volunteers  under  careful 
supervision. 

While  the  system  has  particular  application  to 
military  pediatric  clinics  with  constant  availability 
of  well-educated  volunteers  who  receive  free  child 


care  services  during  their  work,  it  again  empha- 
sizes the  efficacy  of  paraprofessionals  in  expand- 
ing child  health  maintenance  and  screening. 
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Cumulative  Injury 

JOSEPH  LaDOU,  MD,  Sunnyvale,  California 


A few  states,  notably  California,  are  experiencing  large  increases  in  the 
number  and  cost  of  disability  settlements  under  workers’  compensation. 
Claims  of  cumulative  injury  for  coronary  heart  disease,  hypertension,  stroke, 
cancer  and  neuropsychiatric  problems  have  all  been  interpreted  as  compens- 
able under  workers’  compensation,  even  when  these  conditions  are  clearly 
related  to  the  aging  process.  Legal  precedents  for  such  claims  are  building 
rapidly  throughout  the  country.  The  resultant  costs  may  lead  to  the  demise  of 
the  workers’  compensation  system.  The  situation  in  California  is  discussed  in 
detail  including  the  legal  aspects,  cumulative  injury  claims  by  type  of  disease 
and  age  of  claimants,  legal  costs  to  the  individual  and  the  employer,  and  the 
economic  outlook  for  the  workers’  compensation  insurance  system. 


The  concept  of  cumulative  injury  is  creating  a 
crisis  in  the  California  workers’  compensation 
system.  The  term  “cumulative  injury’’  is  legal 
rather  than  medical  and  refers  to  physical  and 
psychological  disabilities  that  result  from  repeti- 
tive injuries  in  the  workplace.  Although  these 
injuries  may  be  minor  at  the  time  they  occur, 
over  time  they  can  result  in  medical  problems.1 
Cumulative  injuries  are  differentiated  from  “speci- 
fic injuries,”  the  latter  resulting  from  one  or  a 
series  of  exposures  to  toxic  substances  or  trau- 
matic incidents  over  a short  time.  Most  cumula- 
tive injury  claims  against  workers’  compensation 
in  the  past  have  been  related  to  disabilities  sus- 
tained as  the  result  of  the  physical  requirements 
of  work — for  example,  back  problems  resulting 
from  years  of  heavy  lifting. 

Over  the  past  15  years,  however,  a new  type 
of  cumulative  injury  claim  has  appeared.  This 
type  of  cumulative  injury  results  from  occupa- 

From  a paper  delivered  at  the  California  Medical  Association 
Annual  Session  held  in  San  Francisco.  March  19,  1978. 

Reprint  requests  to:  Joseph  LaDou,  MD,  Medical  Director. 
Peninsula  Industrial  Medical  Clinic,  li97  East  Arques  Avenue, 
Sunnyvale,  CA  94086. 


tional  stress  rather  than  from  physical  work.  Such 
claims  are  most  often  for  coronary  heart  disease, 
hypertension,  stroke  and  other  diseases  thought 
to  result  from  emotional  stress  and  tension  in  the 
work  environment. 

These  types  of  claims  have  become  a major 
source  of  workers’  compensation  litigation  in 
California  and,  to  a somewhat  lesser  degree  in 
Michigan,  Minnesota  and  Wisconsin.  In  time,  it 
could  become  a common  disability  claim  in  many 
states  since  workers’  compensation  laws  in  all 
states  recognize  cumulative  injury  to  some  degree. 

The  California  Experience 

California’s  problems  with  cumulative  injury 
litigation  began  with  the  Beveridge  decision  in 
1959,  in  which  the  court  held  that  a claimant’s 
back  problem  resulted  from  working  in  a job  that 
aggravated  a previously  incurred  back  condition. 
The  decision  stated: 

We  think  the  proposition  irrefutable  that  while  a succes- 
sion of  slight  injuries  in  the  course  of  employment  may 
not  in  themselves  be  disabling,  their  cumulative  effect  in 
work  effort  may  become  a destructive  force.  The  fact 
that  a single  but  slight  work  strain  may  not  be  disabling 
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TABLE  1. — State  Compensation  Insurance  Fund — 
Cumulative  Injury  Losses,  1969-1976 


Year 

Cumulative 

Injury 

Losses 

Total 

Incurred 

Losses 

Percent 

Cumulative 

Injury 

1969 

...  $ 7,325,984 

$100,067,523 

7.3 

1970 

8,562,800 

103,133,002 

8.3 

1971 

12,116,119 

1 14,642,680 

10.6 

1972 

...  17,243,135 

142,058,617 

12.1 

1973 

...  20,775,125 

161,799,492 

12.8 

1974 

...  28,831,840 

185,882,677 

15.5 

1975 

...  41,389,290 

202,745,027 

20.4 

1976 

...  45,395,631 

209,796,419 

21.6 

Source: 

State  Compensation 

Insurance  Fund,  California. 

does  not  destroy  its  causative  effect,  if  in  combination 
with  other  such  strains  it  produces  a subsequent  disability. 
The  single  strand  entwined  with  others,  makes  up  the 
rope  of  causation.2 

The  outcome  of  the  Beveridge  case  opened  the 
floodgate  to  subsequent  cumulative  injury  litiga- 
tion. Equally  important,  it  established  the  “date 
of  injury”  as  the  date  when  the  worker  becomes 
aware  that  his  injury  is  work-related  and  affects 
his  performance.  In  effect,  the  Beveridge  decision 
diluted  the  statute  of  limitations  and  thereby  al- 
lowed compensation  for  many  conditions  that 
stem  more  from  the  aging  process  than  they  do 
from  occupational  stress. 

Attorneys,  as  well  as  the  courts,  have  also 
contributed  substantially  to  the  problem  in  Cali- 
fornia. As  Chief  Justice  Warren  Burger  has  stated, 
“The  harsh  truth  is  that  unless  we  devise  substi- 
tutes for  the  courtroom  processes,  we  may  be  on 
our  way  to  a society  overrun  by  hoards  of  law- 
yers hungry  as  locusts  and  brigades  of  judges 
in  numbers  never  before  contemplated.”’  Few 
attorneys  are  unaware  of  the  possibility  that  at 
least  some  of  the  disability  costs  of  stress-related 
disease  can  be  apportioned  to  workers’  compen- 
sation insurance.  Judgments  are  given  more 
readily  and  entail  awards  that  grow  steadily 
larger.  Case  by  case,  the  bulk  of  precedent  estab- 
lished in  the  courts  accumulates. 

All  workers’  compensation  claims  are  financed 
by  a system  that  includes  both  private  insurance 
carriers  and  state  workers’  compensation  insur- 
ance funds.  Some  states,  such  as  California,  also 
permit  private  employers  to  be  self-insured  and 
government  agencies  to  be  legally  uninsured.  But 
under  each  type  of  arrangement,  awards  for 
cumulative  injury  are  becoming  an  increasing 
burden  to  employers,  whether  they  be  private  or 
public.  The  problem  stems  from  three  forces: 
( 1 ) society  and  government  have  become  increas- 


TABLE 2. — Industrial  Indemnity — Cumulative  Injury 
Losses,  1969-1976 


Cumulative  Total  Percent 

Injury  Incurred  Cumulative 

Tear  Losses  Losses  Injury 


1969  $ 589,049  $41,275,773  1.4 

1970  857,304  41,554,008  2.1 

1971  1,541,399  39,825,806  3.9 

1972  1,421,952  49,383,708  2.9 

1973  2,625,983  64,071,910  4.1 

1974  3,959,237  72,100,139  5.5 

1975  5,977,551  67,274,124  8.9 

1976  9,885,005  63,082,262  15.7 


Source:  Industrial  Indemnity  Company,  California. 


ingly  concerned  with  protecting  the  health  and 
welfare  of  the  worker,  (2)  medical  and  legal 
practitioners  have  become  more  knowledgeable 
about  the  physical  and  psychological  effects  of 
occupational  stress  and  ( 3 ) workers  have  become 
aware  of  the  occupational  stress  factors  in  the 
work  environment. 

A large  number  of  diseases  and  physical  con- 
ditions can  be  expected  to  be  the  subject  of 
workers’  compensation  claims  and  litigation.  The 
state  of  California  has  already  established  a 
precedent  for  disability  awards  under  workers' 
compensation  for  such  diseases  as  myocardial 
infarction,  coronary  insufficiency,  stroke,  diabetes 
mellitus,  cancer,  arthritis  and  allergies,  as  well  as 
a host  of  neuropsychiatric  problems  including 
alcoholism. 

The  Economic  Impact  of  Cumulative  Injury 

Since  1970  in  California,  the  number  of  cases 
and  dollar  amount  of  individual  awards  in  cumu- 
lative injury  litigation  have  spiraled.  In  just  the 
past  three  years  the  number  of  cases  has  increased 
by  33  percent,  rising  from  8,974  in  1975  to 
10,791  in  1976,  and  to  13,393  in  1977.4  These 
figures  from  the  California  Workers’  Compensa- 
tion Appeals  Board  are  conservative,  but  indicate 
clearly  the  trend  that  is  occurring.  In  terms  of 
dollar  amounts,  total  reported  losses  rose  from 
$18.0  million  in  1970  to  $137.5  million  in  1976, 
reflecting  an  increase  of  20  percent  to  25  percent 
annually.  Although  inflation  and  broader  worker 
coverage  and  benefits  play  a part  in  the  increased 
dollar  amounts,  the  rapid  rise  in  cumulative  injury 
claims  as  a percentage  of  all  workers’  compensa- 
tion injury  claims  indicates  the  seriousness  of  the 
problem  (see  Tables  1 and  2). 

Recently  published  data  indicate  that  during 
the  first  two  months  of  1977  individual  compen- 
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TABLE  3. — Nature  of  Principal  Injury,  1977 
(as  Percent  of  Total  Number  of  Cases) 


All  Cumulative  Cumulative 

Disabling  Injuries  Injuries 

Injuries  Resolved  New 

Condition  ( Percent ) ( Percent ) ( Percent ) 


Back  24.9  37.7  35.7 

Heart/Vascular  . . 7.4  21.1  24.8 

Hearing  loss  0.2  15.7  15.0 

Extremities  54.1  11.5  13.4 

Neuroses  n.a.  7.2  4.9 

Pulmonary  0.6  1.0  0.9 

All  others  12.8  5.8  5.3 


Source:  California  Workers’  Compensation  Institute,  September 
1977. 


sation  awards  for  cumulative  injury  claims 
amounted  to  $9,218  per  claimant.5  This  figure  is 
more  than  AVi  times  the  amount  awarded  to 
individual  claimants  for  specific  injury  claims. 
Many  cumulative  injury  claimants  also  received 
an  additional  $7,068  in  payment  for  a specific 
injury,  making  a total  received  of  $16,286.  In 
view  of  this  elevated  settlement  cost  and  the  fact 
that  such  claims  now  account  for  10  percent  of 
all  compensation  claims  and  are  increasing  by 
more  than  20  percent  annually,  the  outlook  is 
for  ever-higher  costs  to  employers,  insurance  car- 
riers and  society  as  a whole. 

In  fact,  an  insurance  industry  representative 
recently  warned  that,  if  the  number  and  severity 
of  these  cases  continue  to  increase  at  present 
rates,  workers’  compensation  could  become  virtu- 
ally uninsurable  in  California.5  Michigan,  Minne- 
sota, and  Wisconsin  have  now  begun  to  entertain 
cumulative  injury  disability  claims,  with  early 
awards  that  forecast  a nationwide  cost  experience 
of  epidemic  proportions. 

The  number  and  type  of  claims  in  cumulative 
injury  cases  provides  further  insight  into  the  scope 
of  the  problem.  Back  conditions,  cardiovascular 
disease  and  hearing  loss  are  the  most  frequent 
causes,  accounting  for  37.7  percent,  21.1  percent 
and  15.7  percent,  respectively,  of  all  cumulative 
injury  claims  (see  Table  3).  Each  of  these  con- 
ditions also  accounts  for  a higher  percentage  of 
claims  when  compared  with  disabling  specific 
injuries  of  these  types  among  the  general  work- 
force. Although  back  problems  are  the  most  com- 
mon cause  of  cumulative  injury  claims,  cardio- 
vascular conditions  are  the  most  costly,  amounting 
to  40.8  percent  of  all  cumulative  injury  compen- 
sation payments  (see  Table  4).  Taken  together, 
back  and  cardiovascular  problems  account  for 
almost  75  percent  of  total  dollar  awards.  These 


TABLE  4. — Award  by  Injury,  1977 


Principl  Injury 

Percent 

Dollar 

Loss 

Back  

32.7 

Heart/Vascular  . . 

. . . . 40.8 

Hearing  loss  .... 

. . . . 6.6 

Extremities  

. . . . 7.3 

Neuroses  

. . . . 7.0 

Pulmonary  

. ...  1.0 

All  other  

. . . . 4.6 

Source:  California  Workers’  Compensation  Institute  September 

1977. 

TABLE  5. — Age  at  Injury  (as  Percent  of  Total  Cases) 

Cumulative 

Cumulative 

All 

Injuries 

Injuries 

Injuries 

Resolved 

New 

(Percent) 

(Percent) 

(Percent) 

36  years  or  less  . . 57.4 

18.0 

16.0 

37-51  years  27.1 

34.2 

35.1 

52-60  years  11.7 

30.6 

33.5 

61-65  years  3.0 

13.5 

11.9 

Over  65  years  ....  0.8 

3.7 

3.5 

( Years) 

(Years) 

( Years) 

Median  Age  33.4 

51.2 

50.7 

Source:  California  Workers’  Compensation  Institute,  September 

1977. 

costs  clearly  indicate  the  future  economic  impact 
of  cumulative  injury  compensation  claims. 

One  major  problem  related  to  such  claims  is 
that  many  conditions  associated  with  the  normal 
aging  process  are  included.  More  than  half  of  the 
claimants  are  50  years  of  age  or  older,  and  more 
than  15  percent  are  60  or  older  (see  Table  5). 
The  age  factor  suggests  that  cumulative  injury  is 
being  used  as  a source  of  additional  retirement 
income,  at  least  in  a significant  number  of  cases. 
Furthermore,  one  study  has  determined  that  one 
of  1 1 claimants  is  already  retired  before  claiming 
compensation.1  Permanent  disability  benefits  were 
designed,  however,  to  compensate  injured  work- 
ers for  the  lack  of  a competitive  advantage  in  the 
labor  market — not  to  improve  their  retirement 
incomes.  Consequently,  many  argue  that  benefits 
to  a retired  worker  would  come  more  suitably 
from  Social  Security  and  other  retirement  systems. 

Essentially  all  cumulative  injury  claims  are 
resolved  through  litigation,  and  attorneys  are  re- 
tained in  99  percent  of  the  cases.  Consequently, 
as  the  number  of  claims  increases,  the  incidence 
and  costs  of  litigation  also  increase.  From  1974 
through  1976  alone,  cumulative  injury  litigation 
increased  by  125  percent.  The  California  experi- 
ence has  been  that  an  active  bar  is  racing  far 
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TABLE  6. — Average  Litigation  Expense  per  Employee 


Attorney 

Fees 

Medical- 

Legal 

Other 

T otal 

Employee  .... 

$ 780 

$357 

$ 52 

$1,189 

Employer 

401 

272 

88 

761 

Totals  

$1,181 

$629 

$140 

$1,950 

Source:  California 

Workers’ 

Compensation 

Institute, 

September 

1977. 


ahead  of  the  insurance  industry's  ability  to  con- 
trol costs,  ahead  of  the  medical  community’s  abil- 
ity to  discern  true  work-related  illness  and  injury, 
and  ahead  of  the  legislature’s  ability  to  revise  the 
permanent  disability  benefit  structure  to  ensure 
that  payments  are  made  only  for  their  intended 
purpose. 

Legal  costs  for  cumulative  injury  cases  are 
higher  than  the  cost  of  medical  treatment  for  the 
injury  (see  Table  6).  For  example,  a settlement 
delivering  $8,438  in  net  benefits  to  an  employee 
costs  $1,950  in  legal  expenses,  reflecting  an  over- 
head factor  of  23  percent.1  Because  court  costs 
and  other  items  funded  by  taxpayers  were  not 
included  in  these  figures,  the  costs  inherent  in 
each  litigated  cumulative  injury  settlement  may  be 
greatly  underestimated. 

It  is  evident  that  the  adversary  system  for  set- 
tling cumulative  injury  claims  has  subverted  the 
constitutional  purpose  of  the  California  Workers’ 
Compensation  Insurance  System.  The  purpose  as 
stated  is  “To  accomplish  substantial  justice  in  all 
cases  expeditiously,  inexpensively,  and  without 
encumbrance  of  any  character.”  However,  this 
objective  cannot  be  met  under  the  present  court 
system.  It  is  certainly  not  possible  to  settle  these 
claims  expeditiously.  Fewer  than  50  percent  of  the 
claims  filed  with  the  California  Appeals  Board 
are  resolved  within  a year  after  the  filing  date, 


and  about  20  percent  wait  longer  than  two  years. 
The  cost  in  time  and  money  to  employees  and 
employers — not  to  mention  the  cost  to  taxpayers 
who  support  the  expense  of  the  court — -will  not 
decline  under  the  present  system  of  litigation. 

It  is  impossible  at  present  to  determine  pre- 
cisely the  part  that  occupational  stress  plays  in 
the  development  of  any  given  disease  condition. 
No  standard  disability  formula  could  ever  apply 
to  every  specific  disease  or  every  group  of  work- 
ers, and  development  of  a settlement  system  that 
would  apportion  costs  on  a diagnostic  basis  is 
highly  unlikely.  Under  such  limitations,  we  can 
expect  that  all  occupational,  stress-related  dis- 
ability claims  will  be  dealt  with  by  an  adversary 
system  in  which  medical  experts  will  be  required 
to  determine — and  frequently  to  argue — whether 
or  not  a cumulative  injury  claim  against  workers’ 
compensation  insurance  is  legitimate.  The  valid- 
ity of  such  a system  is  questionable,  and  its  cost 
would  be  staggering. 

Few  if  any  workable  solutions  have  been  of- 
fered toward  containing  the  runaway  costs  threat- 
ened by  cumulative  injury  litigation.  Cumulative 
injury  with  its  crippling  costs,  litigious  framework, 
and  destructive  impact  on  the  workers’  compen- 
sation system  presents  a problem  that  challenges 
the  medical  profession  to  clarify  the  role  of  oc- 
cupational stress  in  the  development  of  disease. 
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Infective  Endocarditis  and 
the  Cardiac  Conducting 
System 
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Los  Angeles 

The  patient  is  a 25-year-old  white  man.  He  was 
the  product  of  a normal  pregnancy  and  achieved 
his  developmental  milestones  appropriately.  When 
he  entered  high  school,  a routine  physical  exami- 
nation by  the  school  physician  showed  an  intra- 
cardiac  murmur.  He  remembered  being  seen  by 
another  physician  but  believed  that  he  was  normal 
because  he  was  not  restricted  in  any  of  his  school 
activities.  It  happened  that  three  weeks  before  his 
admission  to  the  hospital  he  had  been  to  a dental 
hygienist. 

The  patient  presented  at  the  emergency  room 
at  the  University  of  California,  Los  Angeles, 
Medical  Center  in  August  1977  with  complaint  of 
weakness  and  tiredness.  It  became  rapidly  ap- 
parent that  he  was  acutely  ill.  He  had  a tempera- 
ture of  39 °C  (102°F).  There  was  evidence  of 
microemboli  in  that  petechial  hemorrhages  were 
noted  on  funduscopic  examination,  there  was  a 
splinter  hemorrhage  on  the  nail  of  his  left  index 
finger  and  a subsequent  urine  study  showed  mi- 
croscopic hematuria.  He  had  a sinus  tachycardia 
of  120  beats  per  minute  and  the  blood  pressure  in 
his  right  arm  was  120/80  mm  of  mercury.  Clini- 
cally he  was  not  in  cardiac  failure  although  his 
spleen  was  palpable.  On  auscultation  he  had  a 
normal  first  and  second  heart  sound,  there  was  a 
physiologic  third  heart  sound  and  a grade  I1I/V1 
ejection  systolic  murmur  down  the  left  sternal 

From  the  Division  of  Cardiology,  Departments  of  Medicine  and 
Pediatrics,  University  of  California,  Los  Angeles,  School  of 
Medicine. 
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CA  90024. 


border.  At  the  apex  there  was  an  ejection  click 
and  one  observer  heard  a short  early  diastolic 
murmur.  His  breath  sounds  were  clear  with  no 
added  sounds.  There  were  no  other  significant 
abnormal  findings  on  clinical  examination.  La- 
boratory data  subsequently  showed  a hemoglobin 
value  of  12.9  grams  per  dl,  a leukocyte  count  of 
22,000  per  cu  mm  (mostly  polymorphonuclear 
leukocytes ) and  an  erythrocyte  sedimentation  rate 
of  72  mm  per  hour.  All  six  blood  cultures  later 
revealed  a heavy  growth  of  streptococcus  viridans. 
An  electrocardiogram  (Figure  1,  upper  trace) 
showed  sinus  rhythm,  a normal  p-r  interval  and 
left  anterior  hemiblock.  No  abnormalities  were 
seen  on  an  x-ray  film  of  the  chest.  An  echocardi- 
ogram was  unremarkable  at  this  time. 

The  patient  was  started  on  a regimen  of  peni- 
cillin, 10  mu,  and  streptomycin,  1 gram,  given 
intravenously  each  day.  He  was  placed  on  total 
bed  rest.  Six  days  after  the  patient  was  admitted 
to  hospital  an  electrocardiogram  showed  a pro- 
longed p-r  interval  (Figure  1,  lower  trace)  and 
the  echocardiogram  showed  early  mitral  valve 
closure  (Figure  2A)  and  aortic  valve  diastolic 
flutter  (Figure  2B),  findings  both  consistent  with 
acute  aortic  regurgitation.  At  this  time  his  blood 
pressure  was  noted  to  be  120/10  mm  of  mercury. 
Two  days  later  pulmonary  edema  developed;  al- 
though treatment  was  begun  with  digoxin  and 
diuretics,  the  patient  failed  to  respond.  His  blood 
pressure  by  now  was  120/40  mm  of  mercury.  The 
following  day  a Starr-Edwards  prosthetic  aortic 
valve  replacement  was  placed  in  position.  At  that 
time  a permanent  epicardial  pacemaking  unit  was 
implanted  because  complete  heart  block  devel- 
oped during  the  surgical  procedure. 

Discussion 

Examination  of  the  surgically  excised  aortic 
valve  not  only  confirmed  that  infective  endocar- 
ditis had  partially  destroyed  the  cusps  but  that 
the  underlying  valve  was  bicuspid.  It  is  now  cer- 
tain that  a bicuspid  aortic  valve  is  the  most  com- 
mon of  the  congenital  cardiac  abnormalities1  and 
it  would  have  been  prudent  for  the  patient  to  have 
taken  the  recommended  antibiotic  prophylaxis* 

* Penicillin  G,  1 million  units,  mixed  with  procaine  penicillin 
G,  0.6  million  units,  should  be  given  intramuscularly  half  an  hour 
to  VA  hours  before  the  operation.  Pencillin  V,  500  mg,  admin- 
istered orally  every  six  hours  should  be  given  for  eight  doses.  For 
further  details  consult  reference  2. 
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before  dental  manipulations.2  It  appeared  that  as 
a result  of  the  dental  treatment  received  by  the 
patient,  infective  endocarditis  developed  with  a 
streptococcus  viridans.  Although  treatment  was 
instituted  the  infection  seriously  damaged  the 
aortic  valve  and  surrounding  structures.  Behind 
and  to  the  right  of  the  noncoronary  aortic  sinus 
of  valsalva  lies  the  atrioventricular  node  in  the 
right  atrium  (Figure  3A).  Below  the  noncoro- 
nary cusp  lies  the  membranous  septum  through 
which  the  penetrating  portion  of  the  bundle  travels 
(Figure  3B).  Therefore,  both  the  atrioventricular 
node  and  the  His  bundle  are  in  close  proximity 
to  the  aortic  valve.  It  was,  consequently,  not 


entirely  unexpected  that  infection  on  the  aortic 
valve  led  to  first  degree  heart  block.  A clear  cor- 
relation has  been  shown  previously  both  between 
first  degree  heart  block  and  noncoronary  sinus  of 
valsalva  infection  and  between  the  development 
of  left  bundle  branch  block  and  infection  burrow- 
ing down  into  the  ventricular  septum.3 

The  infection  eroded  the  aortic  valve  to  such 
an  extent  that  the  amount  of  aortic  regurgitation 
that  resulted  caused  elevation  of  the  left  ventricu- 
lar end-diastolic  pressure  so  much  as  to  cause 
acute  pulmonary  edema.4  Failure  of  medical  ther- 
apy required  the  prompt  intervention  of  surgical 
operation.  Although  the  blood  pressure  of  120/40 


Figure  1. — Upper  trace  shows  standard  electrocardiographic  leads  I,  II  and  III  and  the  precordial  leads  VI  and  V6. 
At  a heart  rate  of  75  beats  per  minute  the  P-R  interval  is  normal  at  0.16  second.  There  is  left  axis  deviation  which 
is  consistent  with  left  anterior  hemiblock.  Lower  trace  shows  electrocardiographic  leads  comparable  to  the  upper 
trace  but  the  P-R  interval  is  now  0.24  second,  showing  first  degree  complete  heart  block.  There  is  still  left  anterior 
hemiblock. 


Figure  2. — A,  M mode  echocardiogram  showing  premature  mitral  valve  closure  (MVC).  Normally  the  MVC  occurs 
0.04  to  0.07  second  after  the  onset  of  the  QRS.  Flutter  of  the  anterior  mitral  leaflet  (MV)  is  seen,  consistent  with 
aortic  insufficiency  (Al).  However,  premature  MVC  suggests  acute  severe  Al.  Lvdd  = left  ventricular  diastolic 
dimension;  MV  = mitral  valve;  MVC  = MV  closure;  RV  = right  ventricle.  B,  Aortic  valve  echocardiogram.  The  thick 
diastolic  closure  line  of  the  aortic  valve  (AV),  with  diastolic  flutter,  suggests  a flail  aortic  leaflet.  It  is  evident 
that  the  AV  otherwise  has  normal  systolic  excursion  and  thin  AV  leaflets,  and  is  against  a thickened  and  stenotic 
valve.  cm  = centimeter  calibration;  LA  = left  atrium;  RVOT  = right  ventricular  outflow  tract. 
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mm  of  mercury  appeared  satisfactory  it  was 
misleading  because  pressures  of  120/10  mm  of 
mercury  previously  recorded.  The  increase  in 


Figure  3. — A,  Transverse  section  of  the  heart  showing 
in  diagramatic  form  the  relationship  of  the  pulmonary 
artery  (PA)  to  aorta  (Ao).  The  mitral  valve  (MV)  and 
tricuspid  valve  (TV)  lie  posterior  to  the  Ao.  The  atrio- 
ventricular node  (AVN)  lies  in  the  right  atrium  in  close 
proximity  to  the  septal  leaflet  of  the  TV.  The  His  bundle 
(HB)  lies  below  the  noncoronary  cusp  of  the  aortic 
valve  (AoV),  and  the  conducting  system  continues  as 
the  right  bundle  (RB)  after  the  left  branches  (LB)  have 
entered  the  septum.  B,  A longitudinal  cut  through  the 
right  atrium  (RA)  and  Ao  showing  the  relationship  of 
the  AVN  and  HB  to  the  AoV. 


diastolic  pressure  in  this  situation  merely  repre- 
sented the  rising  left  ventricular  end-diastolic 
pressure.  Although  technically  the  operation  was 
a success  during  the  time  in  the  operating  room 
complete  heart  block  developed.  This  may  have 
been  due  to  surgical  trauma;  however,  because  of 
previous  evidence  of  conducting  system  damage 
by  the  disease  process  it  seemed  likely  that  in  our 
patient  the  complete  heart  block  was  a result  of 
this  disease  process. 

In  summary,  our  patient  was  found  to  have 
conducting  system  involvement  during  the  course 
of  infective  endocarditis.  This  involvement  was 
accompanied  by  severe  valve  damage  which  subse- 
quently caused  cardiac  decompensation  that  did 
not  respond  to  medical  therapy. 
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Antacid-Induced  Hypermagnesemia 

The  commonest  cause  of  hypermagnesemia  may  be  magnesium-containing  ant- 
acid therapy  . . . We  have  been  cognizant  of  the  problem  of  inadvertently  continu- 
ing antacid  therapy  at  a time  that  renal  insufficiency  has  supervened.  1 should  also 
point  out  that  even  in  the  absence  of  renal  insufficiency,  there  have  been  cases 
reported  of  accidental  overdosage  of  magnesium-containing  purgatives  and  this  has 
resulted  in  significant  hypermagnesemia.  Again  to  emphasize  the  point,  in  our 
opinion  hypermagnesemia  is  commonly  encountered  in  patients  receiving  antacid 
therapy  with  magnesium-containing  antacids,  and  that  usually  there  is  a degree  of 
renal  impairment  that  is  also  playing  a role  in  the  case. 

—ROBERT  WHANG,  MD,  Indianapolis 

Extracted  from  Audio-Digest  Internal  Medicine,  Volume  25, 
Number  6,  in  the  Audio-Digest  Foundation's  subscription  series 
of  tape-recorded  programs.  For  subscription  information:  1577 
E.  Chevy  Chase  Drive,  Glendale,  CA  91206. 
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EDITOR’S  NOTE:  Members  of  the  Editorial  Board  on  occasion  call  attention  to  articles 
that  they  consider  to  be  important  in  other  journals.  The  editors  believe  that  these  titles 
together  with  a brief  assessment  of  the  articles  are  worth  publishing  for  the  information 
of  our  readers. 


Laminaria  as  an  Adjunctive  in  Induction  of  Labor 

Cross  WG,  Pitkin  RM 
Obstetrics  and  Gynecology 
51:606-608,  May  1978’ 

Disciplines:  General  Practice,  Obstetrics,  Gynecology 
Readability:  Very  good 

This  careful  study  done  at  the  University  of  Iowa  Medi- 
cal School  could  have  considerable  practical  value, 
especially  in  obstetrical  patients  who  are  candidates  for 
induction  but  have  unfavorable  cervices.  The  placement 
of  three  to  five  laminarias  in  the  cervical  os  approxi- 
mately 15  hours  before  amniotomy  shortened  the  de- 
livery time  by  about  three  hours,  without  complication. 

— E.  R.  W.  FOX,  MD 
Coeur  d’Alene.  ID 


Sonography  of  the  Common  Bile  Duct:  Value  of  the 
Right  Anterior  Oblique  View 

Behan  M,  Kazam  E 
American  Journal  of  Roentgenology 
130:701-709,  Apr  1978 

Disciplines:  Internal  Medicine,  Surgery,  Radiology 
Readability:  Good 

Tins  article  not  oidy  introduces  a useful  new  view  for 
depiction  of  the  common  bile  duct,  but  serves  to  illus- 
trate the  exquisite  anatomic  detail  available  with  modern 
ultrasound  techniques.  The  authors  report  an  over-all  ac- 
curacy of  96  percent  and  visualize  common  ducts  as 
small  as  3 mm  in  diameter. 

—ROBERT  B.  ENGLE,  MD 
Laguna  Beach,  CA 


Maternal  and  Fetal  Outcome  of  Lamaze  Prepared 
Patients 

Hughey  MJ,  McElin  TW,  Young  T 

Obstetrics  and  Gynecology 
51:643-647,  Jun  1978 

Disciplines:  Family  Practice,  Nursing,  Obstetrics  and 
Gynecology 

Readability:  Good 

This  controlled  study  of  1 ,000  consecutive  obstetrical 
deliveries  done  at  Northwestern  University  Medical 
School  showed  that  in  the  Lamaze  prepared  patients 
there  were  a quarter  the  number  of  cesarean  sections, 
one  fifth  the  incidence  of  fetal  distress,  a third  the  num- 
ber of  infections,  and  fewer  perineal  lacerations. 

In  the  controls  there  were  three  times  as  many  toxe- 
mias, and  twice  as  many  premature  infants.  The  authors 
imply,  however,  that  judicious  use  of  episiotomies  and 
outlet  forceps  might  protect  the  infant's  calvarium  and 
its  contents,  and  prevent  future  perineal  relaxation. 

— E.  R.  W.  FOX,  MD 
Coeur  d'Alene,  ID 


Neurofibromatosis  in  Children 
Holt  J 

American  Journal  of  Roentgenology 
130:615-639,  Apr  1978 

Disciplines:  Pediatrics,  Internal  Medicine,  Neurology, 
Orthopedics,  Radiology 
Readability:  Excellent 

The  bizarre  and  protean  features  of  this  often  “devastat- 
ing, destructive,  and  debilitating”  disease  are  well  covered 
in  this  excellent  review.  The  author  points  out  that  neu- 
rofibromatosis is  as  common  as  cystic  fibrosis  or  Down 
disease.  He  pleads  that  more  attention  be  directed  to  this 
important  crippling  illness.  A variety  of  illustrations  show 
the  diverse  organ  involvement  and  complications  which 
may  be  seen. 

—ROBERT  B.  ENGLE,  MD 
Laguna  Beach,  CA 


Prophylactic  Use  of  Cefazolin  in  Monitored  Obstetric 
Patient  Undergoing  Cesarean  Section 

Wong  R,  Gee  CL,  Ledger  WJ 
Obstetrics  and  Gynecology 
51:407-410,  Apr  1978 

Disciplines:  General  Practice,  General  Surgery,  Gyn- 
ecology, Obstetrics 
Readability:  Very  good 

Dr.  Ledger  and  his  group  have  done  another  careful 
study  of  the  perioperative  use  of  antibiotics.  They  con- 
clude that  a short,  three-dose  course  of  cefazolin  in  high- 
risk  cesarean  section  patients  will  lower  the  incidence  of 
postoperative  endomyometritis.  However,  no  benefit  ac- 
crues from  the  routine  use  in  low-risk  patients. 

— E.  R.  W.  FOX,  MD 
Coeur  d'Alene,  ID 


Retropharyngeal  Tendinitis 

Haun  C 

American  Journal  of  Roentgenology 
130:1137-1140,  Jun  1978 

Disciplines:  Internal  Medicine,  Orthopedics,  Neurol- 
ogy and  Neurosurgery,  Radiology 
Readability:  Very  good 

Acute  neck  pain,  aggravated  by  swallowing  or  moving 
the  head,  heralds  the  onset  of  this  self-limited  disease. 
The  diagnosis  is  based  on  calcification  and  soft  tissue 
swelling  in  the  retropharyngeal  area  anterior  to  the 
clavicle  as  seen  on  a lateral  radiograph  of  the  cervical 
spine.  This  little-known  disease  is  probably  not  uncom- 
mon. Its  early  recognition  permits  reassurance  of  the 
patient  and  avoids  extensive  further  workup. 

—ROBERT  B.  ENGLE.  MD 
Laguna  Beach,  CA 
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THE  NEUROPSYCHOPATHOLOGY  OF  WRITTEN  LANGUAGE— 

Joseph  H Rosenthal,  MD,  Director,  Learning  Disabilities  Clinic, 
Department  of  Pediatrics,  Kaiser-Permanente  Medical  Center, 
Oakland;  Assistant  Clinical  Professor,  Department  of  Psychiatry, 
University  of  California,  San  Francisco.  Nelson-Hall  Inc.,  Pub- 
lishers, 325  W.  Jackson  Blvd.,  Chicago,  IL  (60606),  1977.  168 
pages,  $12.95. 

The  physician  who  finds  himself  increasingly  interested 
and  involved  in  the  sometimes  unsatisfactory  school  and 
preschool  learning  experiences  of  his  young  patients  will 
find  that  Dr.  Rosenthal  has  reviewed,  digested  and  eval- 
uated an  immense  amount  of  the  literature  and  research 
on  language  development.  It  is  not  a how-to-do-it  book, 
but  Dr.  Rosenthal  is  a pediatrician  who  believes  that 
the  starting  point  is  a careful  history  (including  believing 
a parent  who  thinks  something  is  wrong)  and  physical 
examination. 

The  extensions  of  that  history  and  physical  examination 
that  make  them  meaningful  for  the  child  with  language 
problems  are  clarified  and  put  into  perspective,  though 
not  detailed,  and  the  background  material  that  other  dis- 
ciplines working  in  the  fields  of  learning  and  language 
work  from  is  presented  and  their  language  decoded. 

The  development  of  language,  including  not  only  early 
man  but  other  species  (even  bees  do  it),  is  presented 
and  its  importance  to  developing  infants  and  children 
discussed.  The  relationship  of  language  to  mastery  of 
self  and  environment,  and  the  devastating  effects  that 
cognitive  and  sensory  deficits  have  in  early  life  are 
appropriately  emphasized. 

Pertinent  reviews  of  known  genetics,  neurophysiology, 
learning  theories,  and  clinical  and  anecdotal  material 
are  presented,  some  in  detail  that  will  be  of  more  interest 
to  the  specializing  student  than  to  the  clinician. 

There  are  useful  reviews  of  what  little  is  known  about 
some  of  the  nontraditional  approaches  that  keep  popping 
up,  and  that  lay  people  seem  to  know  more  about  and 
have  more  faith  in  than  physicians.  The  latter  tend  to 
like  to  know  what  they  are  doing  before  they  do  it, 
even  when  it  seems  to  help. 

Recent  law  mandates  education  for  all  of  the  handi- 
capped. It  is  essential  that  physicians  be  informed  child 
advocates  who  can  monitor  their  patients  and  families 
through  the  increasing  involvement  with  the  educational 
establishment  and  the  learning  and  language  specialists 
who  are  the  guardians  of  the  resources  that  evaluate  and 
remediate  many  of  the  handicaps.  Dr.  Rosenthal’s  book 
will  be  a useful  addition  to  the  library  of  the  physician 
who  wishes  to  understand  in  depth  the  language  handi- 
capped child,  whether  seriously  impaired  or  a “slow 
learner,”  and  a “must”  for  the  serious  student. 

HENRY  S.  RICHANBACH,  MD 
Burlingame,  California 
Assistant  Clinical  Professor  and 
Consultant  to  Learning  Problems 
Clinic,  Stanford  University 
* * * 

SKIN  SURGERY — Fourth  Edition — Edited  by  Ervin  EfStein,  MD, 
Associate  Clinical  Professor  of  Dermatology,  University  of  Cali- 
fornia, San  Francisco;  Chief  of  Dermatology  and  Syphilology  at 
Highland-Alameda  County  Hospital,  Oakland;  Consultant  to  Oakrnnd 
Area  Veterans’  Hospital;  and  Ervin  Epstein,  Jr.,  MD,  Assistant 
Clinical  Professor  oi  Dermatology,  Assistant  Research  Dermatolo- 
gist, University  of  California,  San  Francisco;  Consultant  to  Oak- 
land Area  Veterans'  Hospital.  Charles  C Thomas,  Publisher,  301- 
327  East  Lawrence  Ave.,  Springfield,  IL,  (62717),  1976  839  pages, 
$98  75. 

The  fourth  edition  of  Skin  Surgery  is  an  expanded  and 
generally  upgraded  version  of  the  1970  third  edition. 
It  represents  the  combined  effort  of  43  contributors  and 


the  editors,  encompassing  51  chapters.  It  is  multidisci- 
plinary in  its  approach;  it  represents  the  input  of  authori- 
ties not  only  in  dermatology  and  plastic  surgery,  but  also 
in  a variety  of  surgical  specialties. 

The  editors  have  held  rather  loose  reins  over  the  con- 
tributors with  resultant  advantages  and  disadvantages. 
An  advantage  is  that  each  chapter  is  written  in  an  inde- 
pendent manner  by  an  acknowledged  author  in  his  field 
of  expertise.  As  might  be  expected,  there  is  some  over- 
lapping of  subject  material  by  the  writers  of  different 
disciplines.  This  is  not  necessarily  a disadvantage,  for  it 
provides  the  reader  with  more  than  one  point  of  view, 
more  than  one  approach,  to  the  same  problem. 

A greater  degree  of  editorial  control  over  the  nature 
and  quantity  of  the  contents  might  have  been  an  asset. 
Starting  with  “Max  the  Knife,”  a poem  of  questionable 
taste  for  the  stature  of  this  book,  and  ending  with  “Do 
It  Yourself”  Instruments,  such  as  measuring  spoons  and 
cake  decorators,  some  editorial  surgery  was  in  order.  In 
particular,  the  chapters  on  maxillofacial  prosthetics,  per- 
fusion techniques,  and  extensive  surgical  procedures  of 
male  genitalia,  are  not  in  the  scope  of  practicing  derma- 
tologists. “Surgical  alternatives”  such  as  therapy  with 
x-ray,  5-fluorouracil,  and  topical  nitrogen  mustard  were 
given  appropriate  short  shrift,  treatment  that  similarly 
should  have  been  given  to  immunotherapy  and  topical 
cytotoxic  therapy.  “Superficial  chemosurgery”  was  sum- 
marized in  60  pages  and  probably  could  have  been 
condensed.  The  whole  chemosurgical  terminological 
conundrum  is  perpetuated  herein  and  needs  final  reso- 
lution. 

The  quality  of  the  book  as  regards  the  binding,  reada- 
bility of  the  print  and  pictures  (with  some  exceptions) 
is  good. 

Despite  the  relatively  limited  adverse  criticisms,  Skin 
Surgery  clearly  stands  alone  as  the  reference  book  for 
anyone  with  an  interest  in  cutaneous  surgery.  I believe 
that  it  belongs  in  the  personal  library  of  all  dermatolo- 
gists, in  practice  or  in  training.  No  one  dermatologist 
will  agree  with  all  of  its  approaches,  but  as  a “shotgun" 
approach  it  provides  something  for  everyone. 

JOHN  R.  STEVENSON,  MD 
San  Diego 
* * * 

ANGINA  PECTORIS— Edited  by  Desmond  G.  Julian,  MD,  FRCP, 
British  Heart  Foundation  Professor  of  Cardiology,  University  of 
Newcastle  upon  Tyne.  Churchill  Livingstone — Medical  Division  of 
Longman  Inc.,  19  West  44th  St.,  New  York  City  (10036),  1977.  272 
pages,  $25.00. 

Among  recently  published  books,  multiauthored  mono- 
graphs dealing  with  a single  disease  or  subject  occupy  a 
prominent  place.  This  is  to  some  extent  due  to  the  fact 
that  so  many  postgraduate  programs  are  being  taped 
and  edited  for  publication.  Consequently,  such  a popular 
and  controversial  subject  as  coronary  artery  disease  has 
been  amply  covered  in  the  past  few  years. 

This  monograph  was  published  in  England,  under  the 
editorship  of  a well-known  student  of  ischemic  heart 
disease.  It  consists  of  13  chapters,  five  of  which  are 
written  by  American  authors,  one  by  a Swedish  author 
and  the  remainder  by  authors  from  the  British  Isles — with 
a heavy  contribution  from  Scotland.  The  arrangement 
of  the  book  is  conventional.  The  first  chapter  provides 
an  historical  introduction  by  M.  B.  Matthews,  which  is 
interesting  in  that  it  includes  some  details  of  early  recog- 


258  SEPTEMBER  1978  • 129  • 3 


BOOK  REVIEWS 


nition  of  coronary  artery  disease,  which  are  not  generally 
known.  Epidemiology  is  dealt  with  by  M.  F.  Oliver. 
Pathological  features  of  angina  are  presented  by  W.  C. 
Roberts.  The  chapter  on  clinical  diagnosis  (M.  B. 
Matthews)  is  very  well  written,  with  considerable  detail 
given  to  the  presentation  of  varieties  of  chest  pain,  the 
influence  of  various  factors  upon  pain  and  the  differen- 
tiation of  anginal  pain  from  other  forms  of  pain.  The 
chapter  on  physical  examination,  written  by  J.  K.  Perloff, 
is  presented  with  the  usual  clarity.  E.  Varnauskas  reviews 
exercise  testing  comprehensively  and  well.  The  following 
chapters  include  discussions  of  myocardial  perfusion 
(Resnikov),  hemodynamics  (Friesinger)  and  angiocardi- 
ography (Griffiith  and  Aschuff).  Treatment  is  covered 
by  Lorimer  (medical  therapy)  and  by  Balcon,  Caves  and 
Stinson  (surgical  therapy). 

In  a subject  as  widely  covered  by  books,  monographs 
and  review  articles  as  is  angina  pectoris  it  is  difficult  to 
find  anything  presenting  new  approaches  or  information. 
This  book  presents  a collection  of  well-written  articles 
by  well-chosen  essayists.  The  approach  is  clinical  with 
emphasis  on  practical  aspects  of  coronary  disease  and 
with  avoidance  of  controversial  aspects.  The  volume  is 
attractively  printed  and  well  illustrated.  The  bibliography 
is  adequate  without  being  encyclopedic.  It  is  altogether 
a useful  book  for  practicing  physicians,  more  a practical 
guideline  than  a reference  volume. 

ARTHUR  SELZER,  MD 
Chief  of  Cardiology 
Pacific  Medical  Center 
San  Francisco 

* * * 

PI AGETI AN  THEORY  AND  ITS  IMPLICATIONS  FOR  THE  HELP- 
ING PROFESSIONS:  Emphasis — The  Handicapped  Child — Proceed- 
ings Sixth  Interdisciplinary  Conference:  Co-sponsored  by  Uni- 
versity Affiliated  Program,  Childrens  Hospital  of  Los  Angeles  and 
the  University  of  Southern  California  School  of  Education.  USC 
Special  Order  Department  & Bookstore,  University  of  Southern 
California  University  Park,  Los  Angeles  (90007),  1977.  462  pages, 
$10.00  (Paperback). 

Piagetian  concepts  and  strategies  are  enjoying  wide- 
spread adaptation  as  tools  for  cognitive  development  and 
enhancement  and,  therefore,  this  volume  is  a timely  con- 
tribution. 

The  first  portion  of  this  volume  deals  specifically  with 
handicapped  children.  Reports  of  the  effects  of  piagetian 
strategies  with  groups  such  as  mentally  retarded  persons 
and  visually  handicapped  learners  (Swallow)  and  emo- 
tionally disturbed  children  (Lubin)  are  included  along 
with  the  results  of  piagetian-based  cognitive  assessment 
with  young  exceptional  children  (Poulsen)  and  young  dis- 
turbed children  (Delany,  Fitzpatrich). 

The  remainder  of  the  proceedings,  though  eluding 
categorical  definition,  cover  a wide  assortment  of  piage- 
tian related  topics.  For  example,  the  four  stages  of  cogni- 
tive development  as  given  by  Piaget — sensory  motor, 
preoperational,  concrete  and  formal  operations — are  ex- 
amined. 

Notwithstanding,  it  should  be  pointed  out  that  not  all 
contributors  uniformly  endorse  the  use  of  piagetian- 
constructs  as  models  for  curriculum  development.  In- 
terestingly, Gaudia  notes  that  “less  than  one  tenth  of  1 
percent  of  Piaget’s  enormous  literary  outpourings  even 
deal  with  the  topic  of  education.”  Piaget’s  predominant 
involvement  has  traditionally  resided  in  the  philosophic 
realm  of  genetic  epistomology.  Murray  cautions  that  “the 
only  possible  education  recommendation  from  a theory 
such  as  Piaget’s  is  that  schools  should  simulate  ‘natural’ 
human  development”  and  “should  not  ignore  the  theo- 
retical ambiguities.” 

Therefore,  the  topics  of  some  sixty  papers  amassed 
here  extend  from  investigative  research  with  diverse  pop- 


ulations of  children,  to  projects  comparing  the  cognitive 
development  of  normal  and  exceptional  groups  of  pupils 
using  piagetian-based  criterion  measures.  Such  a heroic 
collection  supplies  as  stunning  a store  of  information  on 
the  subject  as  is  probably  available  under  one  cover. 
However,  the  sheer  quantity  of  material  is  (paradoxi- 
cally) at  once  its  major  flaw.  The  articles  appear  as  a 
random  compilation  rather  than  a systematic  arrange- 
ment based  on  predetermined  categories. 

Finally,  the  book  concludes  with  a comprehensive  list 
of  references  and  citations  gathered  from  all  the  papers. 
Such  an  impressive  listing  provides  the  reader  with  an 
extraordinary  and  rich  supply  of  resource  material. 

Some  thoughtful  editing  would  not  only  have  elimi- 
nated the  few  weaknesses,  but  would  have  added  to  the 
clarity  and  thrust  of  the  entire  collection.  The  articles 
represent  a broad  cross  section  of  educational  and  psy- 
choeducational  disciplines  and  furnish  a multifaceted 
prospective  of  piagetian  theory  and  implications. 

CYNTHIA  F.  BERROL,  PhD 
California  State  University 
Hayward,  California 
* * * 

ARGON  LASER  PHOTOCOAGULATION— H Christian  Zweng,  MD, 
Palo  Alto  Retinal  Medical  Group,  Inc.;  Clinical  Professor  of  Sur- 
gery (Ophthalmology),  Stanford  University  School  of  Medicine; 
Hunter  L.  Little,  MD,  Palo  Alto  Retinal  Medical  Group,  Inc.;  Asso- 
ciate Clinical  Professor  of  Surgery  (Ophthalmology),  Stanford  Uni- 
versity School  of  Medicine;  in  collaboration  with  Arthur  Vassiliadis, 
PhD,  Staff  Scientist,  Palo  Alto  Retinal  Research  Foundation,  Menlo 
Park,  California.  The  C.  V.  Mosby  Company,  Publishers,  3301 
Washington  Blvd.,  St.  Louis  (63103),  1977.  319  pages,  $42.50. 

This  319-page  book  describes  the  indications,  contra- 
indications, and  complications  of  argon  laser  photoco- 
agulation. 

The  text  is  well-written  and  is  accompanied  by  illus- 
trations which  are  good  to  excellent.  A conversational 
and  clinically  oriented  tone  is  maintained  throughout  the 
extensive  review  of  the  authors’  experience  during  11 
years  of  argon  laser  work. 

The  book  begins  with  a definition  of  light  and  lasers, 
proceeds  to  photocoagulation  effects  upon  retinal  histol- 
ogy in  health  and  disease,  and  then  describes  in  detail 
suggested  routines  for  treatment  of  the  various  types  of 
retinal  degenerative,  inflammatory,  and  vasculoprolifera- 
tive  pathology. 

The  history  of  laser  retinal  photocoagulation  has  been 
one  of  controversy.  The  idea  of  producing  destructive 
lesions  as  a form  of  beneficial  therapy  seemed  at  first  to 
be  contradictory.  Particularly  for  degenerative  diseases 
which  tend  to  progress  irrespective  of  treatment,  deci- 
sions to  treat  rather  than  to  observe  demand  that  a de- 
gree of  retardation  or  stabilization  of  disease  rather  than 
improvement  must  be  accepted  as  successful  therapy. 
Authors  Zweng,  Tittle  and  Vassiliadis  are  innovators,  and 
introduced  argon  slit  lamp  photocoagulation  to  the  oph- 
thalmologic community  in  1966.  They  have  been  active 
proponents  of  argon  laser  therapy.  Their  clinical  ex- 
perience has  been  extensive  and  they  have  documented 
their  results  well.  Importantly,  the  authors  emphasize 
that  proper  utilization  of  argon  laser  photocoagulation 
is  not  without  hazard  and  that  complications  must  be 
avoided  by  more  clearly  defined  indications  and  contra- 
indications to  treatment. 

This  book  is  intended  for  clinicians  and  is  very  useful. 
It  presents  a balanced  viewpoint  on  a number  of  con- 
troversial subjects.  It  is  regrettable  that  the  senior  author 
(Zweng)  died  last  year,  for  he  contributed  greatly  to  the 
implementation  of  argon  laser  therapy  in  clinical  oph- 
thalmology. 

ROBERT  E.  CHRISTENSEN,  MD 
Professor  of  Ophthalmology 
UCLA  School  of  Medicine 
Los  Angeles 
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in  memoriam 

Baldigo,  Edward  Michael,  Santa  Rosa.  Died  June  29, 
1978  in  Santa  Rosa  of  arteriosclerosis,  aged  63.  Graduate 
of  the  University  of  Minnesota  Medical  School,  Minne- 
apolis, 1940.  Licensed  in  California  in  1950.  Dr.  Baldigo 
was  a retired  member  of  the  Sonoma  County  Medical 
Association. 

J* 

Blanchard,  Leland  B.,  San  Jose.  Died  June  28,  1978 
in  San  Jose  of  heart  disease,  aged  66.  Graduate  of  Stan- 
ford University  School  of  Medicine,  Palo  Alto-San  Fran- 
cisco, 1937.  Licensed  in  California  in  1937.  Dr.  Blanchard 
was  a member  of  the  Santa  Clara  County  Medical  Society. 

d* 

Cook,  Robert  Arthur,  Ukiah.  Died  July  4,  1978  in 
Ukiah  of  heart  disease,  aged  43.  Graduate  of  Indiana 
University  School  of  Medicine,  Bloomington-Indianapolis, 
1960.  Licensed  in  California  in  1969.  Dr.  Cook  was  a 
member  of  the  Mendocino-Lake  County  Medical  Society. 

d* 

Craig,  Charles  A.,  Lakeport.  Died  July  2,  1978  in 
Lakeport,  aged  85.  Graduate  of  the  University  of  Cali- 
fornia Medical  School,  Berkeley-San  Francisco,  1917. 
Licensed  in  California  in  1917.  Dr.  Craig  was  a retired 
member  of  the  Mendocino-Lake  County  Medical  Society. 

d* 

Curtis,  Claude  C.,  Bishop.  Died  March  2,  1978,  aged 
63.  Graduate  of  the  College  of  Medical  Evangelists,  Loma 
Linda-Los  Angeles,  1940.  Licensed  in  California  in  1946. 
Dr.  Curtis  was  a member  of  the  Inyo-Mono  County 
Medical  Society. 

DeVoe,  Robert  W.,  San  Leandro.  Died  June  24,  1978 
in  San  Leandro  of  diabetes,  aged  64.  Graduate  of  the 
Creighton  University  School  of  Medicine,  Omaha,  1943. 
Licensed  in  California  in  1944.  Dr.  DeVoe  was  a mem- 
ber of  the  Alameda-Contra  Costa  Medical  Association. 

J> 

Duncan,  Herbert  A.,  Pasadena.  Died  June  3,  1978, 
aged  69.  Graduate  of  Western  Reserve  University  School 
of  Medicine,  Cleveland,  1936.  Licensed  in  California  in 
1938.  Dr.  Duncan  was  a member  of  the  Los  Angeles 
County  Medical  Association. 

d* 

Ermshar,  Herman  F„  Fullerton.  Died  June  24,  1978 
in  Fullerton,  aged  73.  Graduate  of  the  College  of  Medical 
Evangelists,  Loma  Linda-Los  Angeles,  1931.  Licensed  in 
California  in  1947.  Dr.  Ermshar  was  a member  of  the 
Orange  County  Medical  Association. 

dl 

Gang,  Michael  Jay,  Escondido.  Died  July  7,  1978  in 
Escondido,  aged  39.  Graduate  of  New  York  University 
School  of  Medicine,  New  York,  1963.  Licensed  in  Cali- 
fornia in  1968.  Dr.  Gang  was  a member  of  the  San  Diego 
County  Medical  Society. 


Haines,  Charles  Leroy,  sr.,  Died  July  9,  1978,  aged 
89.  Graduate  of  Jefferson  Medical  College  of  Thomas 
Jefferson  University,  Philadelphia,  1914.  Licensed  in 
California  in  1926.  Dr.  Haines  was  a member  of  the  Los 
Angeles  County  Medical  Association. 

d* 

Harmon,  Thelma  G.,  San  Francisco.  Died  May  2, 
1978,  aged  74.  Graduate  of  the  University  of  California 
Medical  School,  Berkeley-San  Francisco,  1931.  Licensed 
in  California  in  1931.  Dr.  Harmon  was  a member  of  the 
San  Francisco  Medical  Society. 

Jt 

Kelly,  Hobart  M.,  Riverside.  Died  June  8,  1978  in 
San  Diego,  aged  74.  Graduate  of  the  University  of  Wis- 
consin Medical  School,  Madison,  1932.  Licensed  in  Cali- 
fornia in  1938.  Dr.  Kelly  was  a retired  member  of  the 
Riverside  County  Medical  Association. 

d* 

Lindenauer,  David  T.,  Hollywood.  Died  April  15, 
1978  in  Oxnard  of  arteriosclerosis,  aged  78.  Graduate  of 
New  York  University  College  of  Medicine,  New  York, 
1925.  Licensed  in  California  in  1941.  Dr.  Lindenauer  was 
a member  of  the  Los  Angeles  County  Medical  Asso- 
ciation. 

d* 

Patton,  Edwin  F.,  Los  Angeles.  Died  June  4,  1978, 
aged  82.  Graduate  of  the  University  of  Pennsylvania 
School  of  Medicine,  Philadelphia,  1921.  Licensed  in 
California  in  1922.  Dr.  Patton  was  a member  of  the  Los 
Angeles  County  Medical  Association. 

d* 

Rector,  John  M„  San  Francisco.  Died  July  11,  1978 
in  Nevada  City,  aged  74.  Graduate  of  the  University  of 
Pennsylvania  School  of  Medicine,  Philadelphia,  1930. 
Licensed  in  California  in  1934.  Dr.  Rector  was  a retired 
member  of  the  San  Francisco  Medical  Society. 

d* 

Sadusk,  Joseph  Francis,  jr.,  Oakland.  Died  July  3, 
1978  in  Walnut  Creek  of  bronchopneumonia,  aged  68. 
Graduate  of  Johns  Hopkins  University  School  of  Medi- 
cine, Baltimore,  1935.  Licensed  in  California  in  1946.  Dr. 
Sadusk  was  a member  of  the  Alameda-Contra  Costa 
Medical  Association. 

dt 

Testa,  Fillmore,  Los  Angeles.  Died  May  28,  1978  in 
Glendale,  aged  74.  Graduate  of  the  College  of  Osteopathic 
Physicians  and  Surgeons,  Los  Angeles,  1933.  Licensed  in 
California  in  1933.  MD  degree  from  California  College 
of  Medicine,  1962.  Dr.  Testa  was  a member  of  the  Los 
Angeles  County  Medical  Association. 

d* 

Wang,  Carl  C.,  Fresno.  Died  July  16,  1978  in  Fresno, 
aged  80.  Graduate  of  the  College  of  Medical  Evangelists, 
Loma  Linda-Los  Angeles,  1937.  Licensed  in  California 
in  1937.  Dr.  Wang  was  a retired  member  of  the  Fresno- 
Madera  Medical  Society. 

Jt 

Wohlgemuth,  Richard,  Glendale.  Was  killed  June  18, 
1978  in  a hang  glider  accident  at  Lake  Mead,  Nevada, 
aged  53.  Graduate  of  the  College  of  Medical  Evangelists, 
Loma  Linda-Los  Angeles,  1953.  Licensed  in  California 
in  1954.  Dr.  Wohlgemuth  was  a member  of  the  Los 
Angeles  County  Medical  Association. 
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A manifestation  of  emotional  stress, 
excessive  anxiety  may  induce  gastric  hyper- 
secretion by  itsN^ffect  on central madjperipheral 
neural  activity  Hypothalamic  mediation  of 
vagal  activity  increases  acid  and  pepsin  out- 
put,1’2 leading  to  exacerbation  of  the  distressing 
symptoms  of  duodenal 


Artist’s  impression  of  peripheral  nerve  ramifying  on  the  surface  of  gastric  mucosal  cells.  Illustration  based  on  a cro.~ 
section  of  gastric  wall  as  seen  by  scanning  electron  microscope. 

1.  Sun  DCH:  Etiology  and  pathology  of  peptic  ulcer,  chap.  27,  vol.  1,  in  Gastroenterology,  ed.  3,  edited  by  Bockus  HL,  et 

Philadelphia,  W.B.  Saunders  Company,  1974,  pp.  586, 592-593.  2.  Palmer  ED:  Clinical  Gastroenterology,  ed.  2.  New  Yoi 
Hoeber  Medical  Division,  Harper  & Row,  Publishers,  1963,  p.  202. 
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New  Semicid  (nonoxynol-9) 
Vaginal  Contraceptive  Suppository 
solves  many  problems  of  modern 
birth  control  alternatives:  the  pill  can 
have  systemic  side  effects,  the  IUD 
may  cause  discomfort  and  side 
effects,  the  diaphragm  is  often 
inconvenient.  The  fuss  and  mess  of 
foams,  creams  and  jellies,  plus  the 
minor  irritations  sometimes  caused 
by  the  other  vaginal  suppository 
often  discourage  compliance. 

Now  there’s  a sensible 
alternative:  Semicid.  It’s  a medically 
tested,  non-hormonal  vaginal 
suppository  that  is  both  safe  and 
effective.  In  fact,  Semicid  contains 
the  maximum  recommended  100 
mg.  level  of  nonoxynol-9,  the  long- 
recognized  standard  of  spermicidal 
efficacy. 

U.S.  Clinical  Study  Proves 
Semicid  Safe  and  Effective. 

In  a recent  U.S.  clinical  study* 
326  women  were  monitored  for  a 
total  of  4890  women- months.  This 
study  was  conducted  by  a 
gynecologist  and  was  carefully 
reviewed  by  independent 
gynecological  groups  at  two  major 
universities.  In  comparing  the 
findings  of  these  groups  with 
published  reports  of  other 
contraceptive  methods,  Semicid  is 
shown  to  be  effective  in  the 
prevention  of  pregnancy. 

Patient  acceptance  was  also 
very  high.  In  fact,  85%  of  those 
clinically  evaluated  were  so  satisfied, 
they  planned  to  continue  to  use 


Semicid  after  the  study  was 
completed.  The  clinicians  evaluating 
the  data  have  suggested  that  the 
minimized  irritation  and  exceptional 
convenience  of  the  new  delivery 
system  helped  enhance  compliance 
and,  therefore,  efficacy. 

Simple  and  Gentle  Enough 
To  Assure  Compliance. 

Semicid  delivers  this  potent 
spermicide  in  a convenient,  gadget- 
free,  one-inch  vaginal  suppository 
that  maximizes  compliance.  Your 
patient  can  use  it  simply, 
unobtrusively,  and  only  when  it  is 
needed.  Once  it  is  digitally  inserted, 
Semicid  forms  an  effective 
spermicidal  barrier  within  15 
minutes.  Women  using  the  product 
found  Semicid  non-irritating. 

Semicid  is  non-staining  and  has  no 
unpleasant  taste  or  odor. 

When  you  consider  all  that  — 
the  safety,  efficacy,  and  convenience 
of  this  new  contraceptive  — you  can 
see  why  your  patients  will  continue  to 
use  Semicid  once  they  have  tried  it. 
Use  only  as  directed. 

Semicid  Vaginal  Contraceptive  Suppositories 

For  □ Additional  information 
□ Product  Samples  □ Both 
Fill  in  Below  and  Mail  to: 

Whitehall  Laboratories, 

685  Third  Ave.,  New  York,  N.Y  10017. 
Att:  Medical  Director 

Name 

Address 

City State Zip 


’Data  on  file,  Whitehall  Laboratories 


100  mg  250  mg  500  mg 


Tolinase 

tolazamide,  Upjohn 

Please  contact  your  Upjohn  representative  for  additional  product  information. 


Upjohn 
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THE  IN  BASKET 
THAT’S  ON  ITS  WAY  OUT. 


Health  care  professionals  all  over 
California  are  finding  a way  to  elim- 
inate insurance  forms.  And  patient 
billing,  recall  notices,  past  due 
reminders  and  more. 

They’ve  found  that  the 
Datamedic  system  can  handle  these 
major  sources  of  burdensome 
paperwork  automatically.  . .and 
provide  useful  practice  manage- 
ment reports  as  well. 

More  importantly,  they’ve  found 
they  retain  complete  control  over 
vital  income  figures  and  patient  re- 
cords. The  economical  Datamedic 
office  computer  terminal— built  to 
our  specifications— lets  them  enter 
and  verify  all  information  before 
it  is  forwarded  to  our  central 
processing  center. 

From  the  information  they  pro- 


vide, we  generate  special  reports  on 
practice  income,  including  aging 
summaries  and  a record  of  actions 
taken  on  overdue  accounts. 

Datamedic  does  all  this  and 
more . All  patient  bills,  reminders  and 
recall  notices  are  mailed  automatic- 
ally. Insurance  forms  are  computer- 
coded,  then  submitted  directly  to 
the  carrier  to  help  reduce  clerical 


errors  and  paperwork  handling.  In 
some  cases,  forms  are  transmitted 
to  the  carrier  electronically,  expedit- 
ing payment  significantly. 

In  addition  to  providing  more 
efficient  record  and  money  man- 
agement, Datamedic  gives  you 
more  time  to  spend  with  your  pa- 
tients, a chance  to  keep  abreast  of  the 
latest  developments  in  your  field.  . . 
perhaps  a few  extra  hours  to  spend 
with  your  family  and  friends. 

If  this  sounds  like  the  kind  of 
help  your  office  needs,  give  us  a call . 
We’ll  send  you  a brochure  explain- 
ing the  system  in  detail.  Or  arrange 
for  one  of  our  representatives  to 
give  you  a demonstration.  Either 
way,  you’ll  soon  be  able  to  use  that 
in  basket  for  something  a lot  nicer 
than  insurance  forms. 


datamedic  California 

1235  Mission  Street,  San  Francisco,  CA  94103 
(415)  864-1251 


| While  some  tolerance  has  been  associated 
' with  the  use  of  beta-adrenergic  agents,  there 
is  no  question  that  Brethine  remains  highly 
effective  when  administered  over  long 
periods. 

In  fact,  studies  spanning  12  to  18  months1"3 
indicate  that  Brethine  not  only  retains  the 
ability  to  produce  bronchodilation  in  asth- 
matic and  bronchitic  patients,  but  is  also 
issociated  with  considerable  improvement 
n baseline  pulmonary  function.2'3 


While  therapeutic  response  remains  h 
effective,  tremor  and  the  modest  cardi 
cular  effects  associated  with  Brethine 
diminish  with  continued  use.  To  minirr 
tremor  when  initiating  therapy,  a starti 
dose  of  2.5  mg  is  recommended.  For  d 
please  consult  the  prescribing  inform? 
a summary  of  which  appears  on  the  ne 

Brethine.  In  the  long  run,  breathln 
believing. 


Brethine 


terbutaline  sulfate 


In  the  long  run, 
breathing 
is  believing. 


1 . Formgren  H The  therapeutic  value  of  oral  long-term  treatment  with 
terbutaline  in  asthma.  Scand  J Respir  Dis  56(6) :321 -328, 1975. 

2.  Larsson  S et  al:  Lack  of  bronchial  beta  adrenoceptor  resistance  in 
asthmatics  during  long-term  treatment  with  terbutaline.  J Allergy  Clin 
Immunol  59(2):93-100, 1977. 

3.  Wilson  AF  et  al:  Cardiopulmonary  effects  of  long-term  bronchodilator 
administration.  J Allergy  Clin  Immunol  58(1)  204-212, 1976. 
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Brethine*,  brand  of  terbutaline  sulfate,  Tablets 
5 mg.,  Tablets  2.5  mg.  Before  prescribing  or  adminis- 
tering, please  consult  complete  product  information, 
a summary  of  which  follows: 

Tablets  contain  5 mg.  (equivalent  to  4.1  mg.  of 
free  base)  or  2.5  mg.  (equivalent  to  2.05  mg.  of  free 
base)  of  Brethine,  brand  of  terbutaline  sulfate. 

Indications:  As  a bronchodilator  for  bronchial 
asthma  and  for  reversible  bronchospasm  which  may 
occur  in  association  with  bronchitis  and  emphysema. 

Contraindications:  Known  hypersensitivity  to 
sympathomimetic  amines. 

Warnings:  Usage  In  Pregnancy:  The  safety  of 
the  use  of  Brethine,  brand  of  terbutaline  sulfate,  in 
human  pregnancy  has  not  been  established.  The  use 
of  the  drug  in  pregnancy,  lactation,  or  women  of 
childbearing  potential  requires  that  the  expected 
therapeutic  benefit  of  the  drug  be  weighed  against  its 
possible  hazards  to  the  mother  or  child 

Usage  In  Pediatrics:  Brethine,  brand  of  ter- 
butaline sulfate,  tablets  are  not  presently  recom- 
mended for  children  below  the  age  of  twelve  years 
due  to  insufficient  clinical  data  in  this  pediatric  group. 

Precautions:  Brethine,  brand  of  terbutaline  sul- 
fate, should  be  used  with  caution  in  patients  with 
diabetes,  hypertension,  hyperthyroidism,  and  a 
history  of  seizures.  As  with  other  sympathomimetic 
bronchodilator  agents,  Brethine,  brand  of  terbutaline 
sulfate,  should  be  administered  cautiously  to  cardiac 
patients,  especially  those  with  associated  arrhyth- 
mias. Although  the  concomitant  use  of  Brethine, 
brand  of  terbutaline  sulfate,  with  other  sym- 
pathomimetic agents  is  not  recommended,  the  use  of 
an  aerosol  bronchodilator  of  the  adrenergic  stimulant 
type  for  the  relief  of  an  acute  bronchospasm  is  not 
precluded  in  patients  receiving  chronic  oral  Brethine, 
brand  of  terbutaline  sulfate,  therapy 

Adverse  Reactions:  Commonly  observed  side 
effects  include  nervousness  and  tremor.  Other  re- 
ported reactions  include  headache,  increased  heart 
rate,  palpitations,  drowsiness,  nausea,  vomiting, 
sweating,  and  muscle  cramps.  These  reactions  are 
generally  transient  in  nature,  usually  do  not  require 
treatment,  and  appear  to  diminish  in  frequency  with 
continued  therapy.  In  general,  all  the  side  effects  ob- 
served are  characteristic  of  those  commonly  seen 
with  sympathomimetic  amines 

How  Supplied:  Round,  scored,  white  tablets  of 
5 mg,  in  bottles  of  100  and  1,000  and  Unit  Dose  Pack- 
ages of  100,  oval,  scored,  white  tablets  of  2.5  mg 
in  bottles  of  100  and  1,000 and  Unit  Dose  Packages 
of  100 

(B)  667005  (Rev.  3/78)  C78-9 


GEIGY  Pharmaceuticals 
Division  of  CIBA-GEIGY  Corporation 
Ardsley,  New  York  10502 
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Bank  of  America’s  Professional  Practice 
Management  (PPM)  is  a computerized  billing 
service  for  physicians  that  compiles,  processes, 
stuffs  and  mails  your  statements  in  a fraction 
of  the  time  it  now  takes  you. 

PPM  also  automatically  prepares  insurance 
forms.  In  addition,  remittances  from  patients 
and/or  insurance  companies  may  be  mailed 
directly  to  you  or  credited  automatically  to 
your  bank  account. 

And  PPM  can  give  you  daily  reports  listing 
the  status  of  all  accounts,  while  providing  you 
with  automatic  bookkeeping,  posting,  state- 
ment preparation  and  remittance  handling. 

What’s  more,  PPM  presents  you  with  a 
complete  financial  picture  of  your  practice  by 
reporting  the  number  and  types  of  patients 
treated,  kinds  of  treatment  and  cost  efficiency 
of  the  procedures.  So  you  can  make  more 
accurate  decisions  about  the  future  direction 
and  profitability  of  your  practice. 


Find  out  more  about  how  PPM  can  be 
tailored  to  fit  your  special  needs  and  how  you’ll 
never  have  to  be  bothered  by 
billing  again. 

BANKof  AMERICA 

Business  Services 

I 1 

For  more  information  about  Bank  of  America’s 
Professional  Practice  Management,  call  Carol 
Whann  (213)  683-3742  or  Bruce  Grenke 
(415)  622-7368.  Or  mail  this  coupon  to 
| Business  Services  Marketing  #3127, 1407 

Market  Street,  San  Francisco, California  94103. 

Marne 

Medical  Offices 

Street 

City/State/Zi  p 

L I 

Bank  of  America  NT&SA-  Member  FDIC 
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" I CHOSE 


PHYSICIANS  AND  SURGEONS!” 


“As  a former  president  of  the  Beverly  Hills  district 
of  LACMA  and  a member  of  LACMA's  insurance 
committee,  I have  always  been  uniquely  concerned 
with  doctors’  malpractice  insurance  and  the  need 
for  insurance  companies  to  give  us  a lot  more  than 
just  escalating  premiums. 

Physicians  and  Surgeons  answered  our  calls  for 
help. 

They  developed  insurance  programs  which  gave 
doctors  the  benefit  of  ownership.  Aggressive  de- 


fense of  nuisance  claims  and  company  administra- 
tion by  top  drawer,  independent  professionals 
complements  their  new  approach  to  cost  control. 
As  I watch  Physicians  and  Surgeons  grow  I am 
more  and  more  happy  that  I chose  the  Exchange 
as  my  professional  liability  company.” 

Robert  M.  Karns,  M.D. 

For  more  information  on  a Physicians  and  Surgeons 
program  just  right  for  you  call  or  write  Michael  D. 
Turpel,  Director  of  Marketing,  today. 


PHYSICIANS  AND  SURGEONS 

INSURANCE  EXCHANGE  OF  CALIFORNIA 

221  East  Walnut  Street,  Suite  216,  Pasadena,  California  91101,  Telephone  (213)  795-0434 


The  above  message  is  not  an  offer  to  sell  insurance  or  Contribution  Certificates  Such  an  offer  is  only  made  by  means  of  the  information  Brochure  for  Prospective  Policy 
holders  which  Is  available  from  Physicians  and  Surgeons  insurance  Exchange. 
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Dyazide 

Each  capsule  contains  50  mg.  of  Dyrenium"  (brand  of 
triamterene)  and  25  mg.  of  hydrochlorothiazide. 

Makes  Sense  in 
Hypertension* 

Before  prescribing,  see  complete  prescribing  informa- 
tion in  SK&F  Co.  literature  or  PD  Ft  A brief  summary 
«■»  follows: 


Warning 

This  drug  is  not  indicated  for  initial  therapy  of  edema 
or  hypertension  Edema  or  hypertension  requires 
therapy  titrated  to  the  individual  If  this  combination 
represents  the  dosage  so  determined,  its  use  may 
be  more  convenient  in  patient  management  Treat- 
ment of  hypertension  and  edema  is  not  static,  but 
must  be  reevaluated  as  conditions  in  each  patient 
warrant 


Contraindications:  Further  use  in  anuria,  progressive 
renal  or  hepatic  dysfunction,  hyperkalemia  Pre-existing 
elevated  serum  potassium  Hypersensitivity  to  either 
component  or  other  sulfonamide-derived  drugs 
Warnings:  Do  not  use  potassium  supplements,  dietary 
or  otherwise,  unless  hypokalemia  develops  or  dietary 
intake  of  potassium  is  markedly  impaired  If  supple- 
mentary potassium  is  needed,  potassium  tablets  should 
not  be  used  Hyperkalemia  can  occur,  and  has  been 
associated  with  cardiac  irregularities  It  is  more  likely  in 
the  severely  ill,  with  urine  volume  less  than  one  liter/day. 
the  elderly  and  diabetics  with  suspected  or  confirmed 
renal  insufficiency.  Periodically,  serum  K+  levels  should 
be  determined.  If  hyperkalemia  develops,  substitute  a 
thiazide  alone,  restrict  K+  intake  Associated  widened 
QRS  complex  or  arrhythmia  requires  prompt  additional 
therapy.  Thiazides  cross  the  placental  barrier  and  appear 
in  cord  blood  Use  in  pregnancy  requires  weighing 
anticipated  benefits  against  possible  hazards,  including 
fetal  or  neonatal  jaundice,  thrombocytopenia,  other 
adverse  reactions  seen  in  adults  Thiazides  appear  and 
triamterene  may  appear  in  breast  milk  If  their  use  is 
essential,  the  patient  should  stop  nursing  Adequate 
information  on  use  in  children  is  not  available 
Precautions:  Do  periodic  serum  electrolyte  determina- 
tions (particularly  important  in  patients  vomiting  exces- 
sively or  receiving  parenteral  fluids).  Periodic  BUN  and 
serum  creatinine  determinations.should  be  made, 
especially  in  the  elderly,  diabetics  or  those  with  sus- 
pected or  confirmed  renal  insufficiency.  Watch  for  signs 
of  impending  coma  in  severe  liver  disease  If  spiro- 
nolactone is  used  concomitantly,  determine  serum  K + 
frequently;  both  can  cause  K+  retention  and  elevated 
serum  K+  Two  deaths  have  been  reported  with  such 
concomitant  therapy  (in  one,  recommended  dosage  was 
exceeded,  in  the  other  serum  electrolytes  were  not 
properly  monitored)  Observe  regularly  for  possible 
blood  dyscrasias,  liver  damage,  other  idiosyncratic 
reactions  Blood  dyscrasias  have  been  reported  in 
patients  receiving  triamterene,  and  leukopenia,  throm- 
bocytopenia, agranulocytosis,  and  aplastic  anemia  have 
been  reported  with  thiazides  Triamterene  is  a weak  folic 
acid  antagonist  Do  periodic  blood  studies  in  cirrhotics 
with  splenomegaly  Antihypertensive  effect  may  be 
enhanced  in  post-sympathectomy  patients  Use  cau- 
tiously in  surgical  patients.  The  following  may  occur 
transient  elevated  BUN  or  creatinine  or  both,  hyper- 
glycemia and  glycosuria  (diabetic  insulin  requirements 
may  be  altered),  hyperuricemia  and  gout,  digitalis 
intoxication  (in  hypokalemia),  decreasing  alkali  reserve 
with  possible  metabolic  acidosis  Dyazide  interferes 
with  fluorescent  measurement  of  quinidine 
Adverse  Reactions:  Muscle  cramps,  weakness,  dizzi- 
ness. headache,  dry  mouth;  anaphylaxis,  rash,  urticaria, 
photosensitivity,  purpura,  other  dermatological  condi- 
tions, nausea  and  vomiting,  diarrhea,  constipation,  other 
gastrointestinal  disturbances  Necrotizing  vasculitis, 
paresthesias,  icterus,  pancreatitis,  xanthopsia  and,  rarely, 
allergic  pneumonitis  have  occurred  with  thiazides  alone 
Supplied:  Bottles  of  100  and  1000  capsules;  Single  Unit 
Packages  of  100  (intended  for  institutional  use  only) 


SK&F  CO. 

a SmithKIine  company 


Carolina,  P Ft  00630 


THE  WESTERN 
HAIR  TRANSPLANT  SEMINAR 
January  19-20,  1979 
Los  Angeles  Bonaventure  Hotel 

Co-sponsored  by  the  American  Academy  of 
Facial  Plastic  and  Reconstructive  Surgery 
and  the  USC  School  of  Medicine 
Postgraduate  Division 

Seminar  Directors 

Richard  W.  Fleming,  MD  Toby  G.  Mayer,  MD 

This  seminar  will  be  an  intensive  practical  course  in- 
cluding lectures,  panel  discussions  and  video  tapes 
covering  all  aspects  of  hair  replacement  for  the  beginner 
and  experienced  surgeon. 

Punch  grafting,  flap  procedures,  scalp  reduction  and 
prosthetic  devices  will  be  discussed  in  detail  by  an 
outstanding  multidisciplinary  faculty. 

Faculty 

Samuel  Ayres,  III,  MD  Sheldon  Kabaker,  MD 
Pierre  Fournier,  MD  Ronald  S.  Matsunaga,  DDS,  MD 
Peter  M.  Goldman,  MD  Charles  M.  Monell,  MD 
William  R.  Simpson,  MD 

For  further  information  contact: 

Toby  G.  Mayer,  MD 

c/o  USC  School  of  Medicine  Postgraduate  Division 
2025  Zonal  Avenue 
Los  Angeles,  CA  90033 
Telephone:  (213)  226-2466 


The  42nd  Annual 
New  Orleans  Graduate 
Medical  Assembly 

APRIL  27  THROUGH  MAY  1,  1979 
The  Fairmont — New  Orleans 

MEETING  THEME: 

“Management  of  Common  Problems  in 
Office  Practice — Update” 

ACCREDITATION: 

AMA  Category  I — AAFP-ACEP-Category  I 
Phone  (504)  525-9330 

Write  NOGma,  Rm  1538,  Tulane  Medical  Center 
1430  Tulane  Ave.,  New  Orleans,  LA  70112 


CLASSIFIED 
INFORMATION 
(415)  777-2000  EX  220 


Tablets 

Percodan  (J 

DESCRIPTION  Each  yellow,  scored  tablet  contains 
4 50  mg.  oxycodone  HCI  (WARNING.  May  be  habit 
forming),  0.38  mg.  oxycodone  terephthalate  (WARN- 
ING May  be  habit  forming!,  224  mg.  aspirin,  160  mg. 
phenacetin.  and  32  mg,  caffeine. 

INDICATIONS  For  the  relief  of  moderate  to  moderately 
severe  pain 

CONTRAINDICATIONS  Hypersensitivity  to  oxyco- 
done. aspirin,  phenacetin  or  caffeine. 

WARNINGS  Drug  Dependence  Oxycodone  can  pro- 
duce drug  dependence  of  the  morphine  type  and, 
therefore,  has  the  potential  for  being  abused.  Psychic 
dependence,  physical  dependence  and  tolerance  may 
develop  upon  repeated  administration  of 
PERCODAN " , and  it  should  be  prescribed  and  admin- 
istered with  the  same  degree  of  caution  appropriate  to 
the  use  of  other  oral  narcotic-containing  medications 
Like  other  narcotic-containing  medications, 
PERCODAN  • is  subject  to  the  Federal  Controlled  Sub- 
stances Act. 

Usage  in  ambulatory  patients  Oxycodone  may 
impair  the  mental  and/or  physical  abilities  required  for 
the  performance  of  potentially  hazardous  tasks  such 
as  driving  a car  or  operating  machinery.  The  patient 
using  PERCODAN  " should  be  cautioned  accordingly 
Interaction  with  other  central  nervous  system 
depressants  Patients  receiving  other  narcotic  anal- 
gesics, general  anesthetics,  phenothiazines,  other 
tranquilizers,  sedative-hypnotics  or  other  CNS  depres- 
sants (including  alcohol)  concomitantly  with 
PERCODAN"  may  exhibit  an  additive  CNS  depres- 
sion. When  such  combined  therapy  is  contemplated, 
the  dose  of  one  or  both  agents  should  be  reduced 
Usage  in  pregnancy  Safe  use  in  pregnancy  has  not 
been  established  relative  to  possible  adverse  effects 
on  fetal  development.  Therefore,  PERCODAN " should 
not  be  used  in  pregnant  women  unless,  in  the  judg- 
ment of  the  physician,  the  potential  benefits  outweigh 
the  possible  hazards. 

Usage  in  children  PERCODAN  " should  not  be 
administered  to  children. 

Salicylates  should  be  used  with  caution  in  the  pre- 
sence of  peptic  ulcer  or  coagulation  abnormalities. 
PRECAUTIONS  Head  injury  and  increased  intra- 
cranial pressure  The  respiratory  depressant  effects  of 
narcotics  and  their  capacity  to  elevate  cerebrospinal 
fluid  pressure  may  be  markedly  exaggerated  in  the 
presence  of  head  injury,  other  intracranial  lesions  or  a 
pre-existing  increase  in  intracranial  pressure.  Further- 
more, narcotics  produce  adverse  reactions  which  may 
obscure  the  clinical  course  of  patients  with  head 
iniuries. 

Acute  abdominal  conditions  The  administration  of  i 
PERCODAN  " or  other  narcotics  may  obscure  the 
diagnosis  or  clinical  course  in  patients  with  acute  ab- 
dominal conditions. 

Special  risk  patients  PERCODAN ' should  be  given 
with  caution  to  certain  patients  such  as  the  elderly  or 
debilitated,  and  those  with  severe  impairment  of  hepat- 
ic or  renal  function,  hypothyroidism,  Addison  s disease, 
and  prostatic  hypertrophy  or  urethral  stricture. 

Phenacetin  has  been  reported  to  damage  the  kidneys 
when  taken  in  excessive  amounts  for  a long  time. 
ADVERSE  REACTIONS  The  most  frequently 
observed  adverse  reactions  include  light-headedness, 
dizziness,  sedation,  nausea  and  vomiting  These 
effects  seem  to  be  more  prominent  in  ambulatory  than  i 
in  nonambulatory  patients  and  some  of  these  adverse 
reactions  may  be  alleviated  if  the  patient  lies  down 
Other  adverse  reactions  include  euphoria,  dysphoria 
constipation  and  pruritus 

DOSAGE  AND  ADMINISTRATION  Dosage  should  be 
adjusted  according  to  the  severity  of  the  pain  and  the 
response  of  the  patient  The  usual  adult  dose  is  one 
tablet  every  6 hours  as  needed  for  pain 
DRUG  INTERACTIONS  The  CNS  depressant  effect! 
of  PERCODAN ' may  be  additive  with  that  of  othe 
CNS  depressants.  See  WARNINGS 
DEA  Order  Form  Required 


£ndo  Inc. 

Manati,  Puerto  Rico  00701 
Subsidiary  of  Endo  Laboratories,  Inc. 
Subsidiary  of  the  DuPont  Company 
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CONSIDERATIONS  FOR 
ORAL  NARCOTIC  ANALGESIC  USE: 


1.  Determine  need 


What  is  causing  pain?  How  is  it  perceived  by 
you  and  your  patient? 


2.  Prescribe  a rapid- 
acting agent 

3.  Minimize 
potential  risk 


Select  a readily-absorbed  oral  agent  that 
usually  acts  within  15  to  30  minutes. 

Prescribe  in  limited  quantities  for  selected 
patients. 

Schedule  II  classification  means  no  refills,  no 
telephone  Rx.  Patients  with  persistent  pain 
must  return  for  your  evaluation  of  analgesic 
needs. 


4.  Provide  adequate 
analgesia  with 
minimum  doses 


Consider  PERCODAN*  because  patients 
rarely  ask  for  increased  dosage. 
PERCODAN®  relief  can  last  up  to  six  hours- 
until  time  for  next  tablet. 


Effective  relief  of  moderate 
to  moderately  severe  pain 

Tablets 


each  yellow,  scored  tablet  contains:  4,50  mg  oxycodone  HCI 
(WARNING:  may  be  habit  forming).  0.38  mg  oxycodone  terephthalate 
(WARNING  may  be  habit  forming).  224  mg  aspirin,  160  mg 
phenacetin,  32  mg  caffeine 


PERCODAN®  is  a registered  trademark  of  Endo  Inc 


Please  see  facing  page  for  Brief  Summary  of  prescribing  information. 


CRIPTHOM 


THE  WESTERN 
Journal  of  Medicine 


or  to  Give  it  as  a Gift, 


Return  this  coupon. 


Please  mail  this  coupon  with  enclosed  payment  to 

THE  WESTERN 
Journal  of  Medicine 

731  Market  Street,  San  Francisco,  California  94103 

Regular  subscription  $10.00  Residents,  interns,  medical  students  $5  Foreign  subscription  $12 

Enclosed  is  $ to  cover subscriptions.  Subscription  renewal  □ 

Send  subscription 

TO:  TO:  


Street 

City 

State 

Zip 

Type  of  practice 
Gift  Card  to  read  “From 

Regular  subscription  □ 

Student,  intern 

or  resident  □ 

Street 

City  State  Zip 

Type  of  practice 

Gift  Card  to  read  “From  ■" 

Regular  subscription  □ Student,  intern  or  resident  □ 
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In  California,  how  can  you 
make  sure  your  patients  receive 
Librium  when  you  prescribe  it? 

(chlordiazepoxide  HCI) 


Scratch 
and  see: 


If  you  want  to  make 
sure  your  patients  receive 
Librium  when  you 
prescribe  it,  you  must  not 
only  specify  Librium  but 
also  write  "Dispense  as 
written." 

Librium  sets  the 
standards  by  which 
other  chlor- 
diazepoxides  are 
judged.  As  with  all 
Roche  products.  Librium 
manufacturing  is  closely  monitored  to 
assure  quality  and  lot-to-lot  consistency.  This 
can  mean  a lot  to  you— and  to  your  patients. 

NOTE:  To  reinforce  your  instructions  to  patients  and 
help  improve  compliance,  Roche  has  prepared  a special 
patient  instruction  sheet  for  Librium  (chlordiazepoxide 
HQ).  To  obtain  a supply,  ask  your  Roche  representative 
or  write  to  Professional  Services,  Roche  Laboratories, 
Nutley.  New  Jersey  07110. 


3lease  see  summary  of  product  Information  on  next  page. 

Libriums 

chlordiazepoxide  HCI/Roche 

5mg,  10mg,25mg  capsules 

the  standard  by  which  chbrdiazepoxides  are  judged 


Only  Librium  is  Librium 

(chlordiazepoxide  HC1) 

Unmatched  experience  in  clinical  use 

Predictable  patient  response 

An  unsurpassed  safety  record 

Used  concomitantly  with  many  classes  of  medication, 
such  as  cardiac  glycosides,  diuretics, 
antihypertensive  agents,  antacids  and  anticholinergics 


Librium 

chlordiazepoxide  HO /Roche 

5mg,  lOmg,  25mgcapsu/es 

an  original  product  of  Roche  research 


Before  prescribing,  please  consult  complete  product  in- 
formation, a summary  of  which  follows: 

Indications:  Relief  of  anxiety  and  tension  occurring 
alone  or  accompanying  various  disease  states.  Efficacy 
beyond  four  months  not  established  by  systematic  clin- 
ical studies.  Periodic  reassessment  of  therapy  recom- 
mended. 

Contraindications:  Patients  with  known  hypersensi- 
tivity to  the  drug. 

Warnings:  Warn  patients  that  mental  and/or  physical 
abilities  required  for  tasks  such  as  driving  or  operating 
machinery  may  be  impaired,  as  may  be  mental  alert- 
ness in  children,  and  that  concomitant  use  with  alcohol 
or  CNS  depressants  may  have  an  additive  effect. 
Though  physical  and  psychological  dependence  have 
rarely  been  reported  on  recommended  doses,  use  cau- 
tion in  administering  to  addiction-prone  individuals  or 
those  who  might  increase  dosage;  withdrawal  symp- 
toms (including  convulsions),  following  discontinuation 
of  the  drug  and  similar  to  those  seen  with  barbiturates, 
have  been  reported. 

Usage  in  Pregnancy:  Use  of  minor  tranquilizers 
during  first  trimester  should  almost  always  be 
avoided  because  of  increased  risk  of  congenital 
malformations  as  suggested  in  several  studies. 
Consider  possibility  of  pregnancy  when  instituting 
therapy;  advise  patients  to  discuss  therapy  if 
they  intend  to  or  do  become  pregnant. 

Precautions:  In  the  elderly  and  debilitated,  and  in  chil- 
dren over  six,  limit  to  smallest  effective  dosage  (initially 
1 0 mg  or  less  per  day)  to  preclude  ataxia  or  overseda- 
tion, increasing  gradually  as  needed  and  tolerated.  Not 
recommended  in  children  under  six.  Though  generally 
not  recommended,  if  combination  therapy  with  other 
psychotropics  seems  indicated,  carefully  consider  indi- 
vidual pharmacologic  effects,  particularly  in  use  of 
potentiating  drugs  such  as  MAO  inhibitors  and 
phenothiazines.  Observe  usual  precautions  in  presence 
of  impaired  renal  or  hepatic  function.  Paradoxical  reac- 
tions (e^g..  excitement,  stimulation  and  acute  rage) 
have  been  reported  in  psychiatric  patients  and  hyperac- 


tive aggressive  children.  Employ  usual  precautions  in 
treatment  of  anxiety  states  with  evidence  of  impend- 
ing depression;  suicidal  tendencies  may  be  present  and 
protective  measures  necessary.  Variable  effects  on 
blood  coagulation  have  been  reported  very  rarely  in  pa- 
tients receiving  the  drug  and  oral  anticoagulants;  causal 
relationship  has  not  been  established  clinically. 

Adverse  Reactions:  Drowsiness,  ataxia  and  confusion 
may  occur,  especially  in  the  elderly  and  debilitated. 
These  are  reversible  in  most  instances  by  proper  dos- 
age adjustment,  but  are  also  occasionally  observed  at 
the  lower  dosage  ranges.  In  a few  instances  syncope 
has  been  reported.  Also  encountered  are  isolated  in- 
stances of  skin  eruptions,  edema,  minor  menstrual  ir- 
regularities, nausea  and  constipation,  extrapyramidal 
symptoms,  increased  and  decreased  libido— all  in- 
frequent and  generally  controlled  with  dosage  reduc- 
tion; changes  in  EEG  patterns  (low-voltage  fast  ac- 
tivity) may  appear  during  and  after  treatment;  blood 
dyscrasias  (including  agranulocytosis),  jaundice  and 
hepatic  dysfunction  have  been  reported  occasionally, 
making  periodic  blood  counts  and  liver  function  tests 
advisable  during  protracted  therapy. 

Usual  Daily  Dosage:  Individualize  for  maximum  bene- 
ficial effects.  Oral  — Adults:  Mild  and  moderate  anxiety 
and  tension,  5 or  10  mg  t.i.d.  or  q.i.d.;  severe  states, 

20  or  25  mg  t.i.d.  or  q.i.d.  Geriatric  patients:  5 mg  b.i.d. 
to  q.i.d.  (See  Precautions.) 

Supplied:  Librium®  (chlordiazepoxide  HC1)  Capsules. 

5 mg,  10  mg  and  25  mg— bottles  of  100  and  500; 
Tel-E-Dose®  packages  of  100,  available  in  trays  of 
4 reverse-numbered  boxes  of  25.  and  in  boxes  contain- 
ing 10  strips  of  10;  Prescription  Paks  of  50,  available 
singly  and  in  trays  of  10.  Libritabs®  (chlordiazepoxide) 
Tablets,  5 mg,  10  mg  and  25  mg— bottles  of  100  and 
500.  With  respect  to  clinical  activity,  capsules  and  tab- 
lets are  indistinguishable. 


Roche  Products  Inc. 
Manati,  Puerto  Rico  00701 
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Refer  to:  Fiala  M,  Chatterjee  S,  Ellis  R,  et  al:  Fever  of  undeter- 
mined origin — Role  of  cytomegalovirus  and  Epstein-Barr 
virus.  West  J Med  129:263-266,  Oct  1978 


Fever  of  Undetermined  Origin 

Role  of  Cytomegalovirus  and  Epstein-Barr  Virus 

MILAN  FIALA,  MD,  Los  Angeles;  SATYA  CHATTERJEE,  MD,  Sacramento; 

RICHARD  ELLIS,  MD,  San  Pedro,  California;  BRUNO  IMPARATO,  MD,  Whittier,  California; 
SAMI  BAHNA,  MD,  Torrance,  California,  and  ANDREW  SAXON,  MD,  Los  Angeles 


Roles  of  various  infections,  neoplasms  and  granulomatous  diseases  in  fever  . 
of  unknown  origin  were  studied  in  22  patients.  Bacterial  infections  were 
responsible  in  seven  (32  percent),  herpes  viruses  in  five  (23  percent),  neoplasms 
in  four  (18  percent)  and  granulomata  in  two  (9  percent)  cases.  Patients  with 
herpes  infections  had  initially  no  clinical  or  routine  laboratory  clues  to  viral 
involvement,  and  were  given  an  intensive  workup  for  5 to  15  days.  The  diag- 
nosis was  made  on  the  basis  of  cytomegalovirus  or  Epstein-Barr  virus  IgM 
antibody  titers. 


The  basic  categories  of  the  syndrome  of  fever 
of  undetermined  origin  (fuo)  were  established 
by  Petersdorf  and  Beeson  in  1 96 1 1 based  on  an 
analysis  of  100  cases,  and  were  reviewed  by 
Jacoby  and  Swartz1'  on  the  basis  of  128  cases  seen 
in  the  Massachusetts  General  Hospital  between 
1957  and  1971.  These  categories  are  infection  (re- 
sponsible for  approximately  40  percent  of  cases), 
neoplasms  (20  percent),  collagen-vascular  disease 
(15  percent)  and  miscellaneous  conditions  (25 
percent).  The  definition  of  fuo  most  appropriate 
to  the  present-day  medical  practice  is  probably 
that  of  Wolff  and  co-workers: — that  is,  a syn- 
drome comprising  fever  lasting  at  least  14  to  21 
days  in  a patient  who  has  received  the  usual 
office  examination  without  a diagnosis  being 


From  the  Departments  of  Medicine  and  Surgery,  Martin  Luther 
King,  Jr.,  General  Hospital,  Charles  R.  Drew  Postgraduate  Medi- 
cal School  ( Drs.  Fiala  and  Chatterjee);  University  of  California. 
Irvine  (Dr.  Fiala);  Departments  of  Pediatrics,  Microbiology  and 
Immunology,  UCLA  School  of  Medicine  (Dr.  Saxon);  Depart- 
ment of  Pediatrics,  Harbor  General  Hospital,  Torrance  (Dr. 
Bahna);  San  Pedro-Peninsula  Hospital,  San  Pedro  (Dr.  Ellis), 
and  Presbyterian  Intercommunity  Hospital,  Whittier  ( Dr.  Im- 
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made.  Some  patients  with  fuo  may  be  seen  by  a 
consultant,  however,  even  before  they  experience 
fever  for  two  weeks.  The  total  duration  of  fuo 
may  only  be  a few  weeks,  or  it  may  be  more  pro- 
longed, months  or  even  years.  Granulomatous 
hepatitis,  temporal  arteritis  and  other  vasculitis, 
and  juvenile  rheumatoid  arthritis  are  prominent 
causes  of  fuo  with  a duration  over  a year.3‘c  Most 
physicians  spend  little  diagnostic  effort  on  acute 
febrile  illnesses  of  less  than  one  week  duration 
with  respiratory  or  gastrointestinal  symptoms  sug- 
gestive of  a viral  cause.  Considerable  anxiety  is 
engendered,  however,  if  the  illness  lasts  several 
weeks  with  spiking  fever  but  is  unaccompanied 
by  the  usual  clues  to  infectious  mononucleosis 
(young  age,  pharyngitis,  lymphocytosis  and  ab- 
normal liver  function)  or  by  manifestations  of 
other  well  known  viral  diseases. 

Patients  and  Methods 

We  have  studied  prospectively  the  cases  of  a 
group  of  22  consecutive  patients,  presenting  with 
a diagnosis  of  fuo  in  16  hospitals  in  Los  Angeles 
and  Orange  Counties  between  November  1976 
and  April  1977,  for  which  an  infectious  disease 
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ABBREVIATIONS  USED  IN  TEXT 

CMV  = cytomegalovirus 
E A = early  antigen 

EBNA  = Epstein-Barr  neutralizing  antibody 

EBV  = Epstein-Barr  virus 

FUO  = fever  of  undetermined  origin 


consultation  was  obtained.  The  patients  had  a 
usual  office  and  admission  examination  before 
being  seen  by  the  consultant.  Nine  patients  were 
male  and  14  were  female,  with  ages  ranging  from 

13  to  79  years  (mean  of  46.5  years).  The  dura- 
tion of  fever  at  the  time  of  the  initial  consultation 
varied  between  5 and  120  days  (median  of  21 
days). 

Results 

Infection  was  the  largest  category,  comprising 

14  (63.6  percent)  patients  (Table  1).  Herpes 
viruses  were  established  as  the  cause  of  infection 
in  five  patients  (22.7  percent),  in  four  cases  the 
agent  being  cytomegalovirus  (cmv),  and  in  one 
case  Epstein-Barr  virus  (ebv). 

Reports  of  Cases 

Case  1.  In  a 36-year-old  woman  remittent  fever 
(up  to  105°F),  cough  and  anorexia  developed; 
she  was  admitted  to  hospital  after  a two-week 
febrile  course.  Hepatomegaly  and  pyuria  were 


found  on  admission.  In  the  peripheral  blood 
smear,  43  percent  leukocytes  were  lymphocytes 
and  14  percent  were  atypical  lymphocytes.  The 
proportion  of  lymphocytes  increased  to  59  per- 
cent one  week  after  the  admission.  The  patient 
was  in  hospital  for  1 1 days  until  defervescence. 
cmv  JgM  titer  was  32  whereas  heterophil  anti- 
body was  absent. 

Case  2.  A 27-year-old  woman  was  admitted  to 
hospital  following  a two-week  course  with  fever 
and  one  week  with  a petechial  rash  on  lower 
extremities  and  the  soft  palate.  She  also  had 
headache,  myalgia  and  itching.  In  peripheral 
blood,  62  percent  cells  were  lymphocytes  with 
14  percent  atypical  lymphocytes.  The  patient  was 
discharged  in  five  days,  cmv  IgM  titer  was  32 
and  IgG  titer  was  512. 

Case  3.  In  a 64-year-old  man,  father  of  the  pa- 
tient in  case  2,  fever,  dependent  petechial  rash 
with  a large  ecchymosis  in  the  left  flank  and 
atelectasis  of  the  right  lower  lobe  developed  23 
days  after  the  onset  of  the  illness  of  his  daughter. 
There  were  64  percent  lymphocytes  in  the  periph- 
eral blood  smear,  of  which  17  percent  were  atypi- 
cal. He  was  in  hospital  for  eight  days,  cmv  IgM 
titer  was  128  and  IgG  titer  was  1,024. 

Case  4.  An  18-year-old-woman  was  admitted 
because  of  suspected  meningitis  with  headache, 
stiff  neck,  fever  and  rash.  Initial  blood  smear 
showed  only  29  percent  of  lymphocytes  but  this 


TABLE  1. — Causes  Established  in  22  Patients  Presenting  With  the  Syndrome  of 
Fever  of  Unknown  Origin 


Percent 


Infection  (14)  63.6 

Bacterial  and  fungal 

Bacterial  endocarditis  (1  due  to  Actinobacillus,  1 culture  negative)  . . 2 

Coccidioidomycosis  1 

Atypical  mycobacteriosis  (M  gordonae)  1 

Pulmonary  infection  and  heart  failure  1 

Deep  seated  abscesses  (2  abdominal,  1 chest)  3 

Viral 

Cytomegalovirus  4 

Epstein-Barr  virus  1 

Undiagnosed  1 

Neoplasms  ( 4)  18.2 

Myelomonocytic  leukemia  (and  pulmonary  tuberculosis)  1 

Lung  tumor  (unspecified)  1 

Liver  adenoma  (secondary  to  birth-control  pills)  1 

Hepatoma  1 

Collagen  vascular  disease  ( 0) 

Miscellaneous  causes  ( 4)  18.2 

Granulomatous  diseases 

Sarcoidosis  1 

Idiopathic  granulomatous  disease  1 

Factitious  fever  1 

Recurrent  pulmonary  emboli  1 
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proportion  increased  to  53  percent  (with  a few 
atypical  lymphocytes)  one  week  after  admission. 
The  patient  was  in  hospital  for  five  days,  cmv 
IgM  titer  was  128  on  the  9th  day  and  32  on  the 
53rd  day  of  illness. 

Case  5.  A 54-year-old  woman  had  fever,  head- 
ache and  pronounced  cervical  adenopathy,  as  well 
as  chronic  otitis  media.  A total  of  41  percent  of 
leukocytes  were  lymphocytes  on  the  10th  day  and 
52  percent  on  the  14th  day.  Heterophil  titer  was 
greater  than  one  million;  it  was  not  reduced  sig- 
nificantly by  absorption  with  guinea-pig  kidney, 
whereas  beef  red  cells  diminished  the  titer  to 
1,792.  ebv  IgM  titer  was  160,  and  ebv  (virus 
capsid)  IgG  titer  was  also  160,  whereas  ebv 
early  antigen  (ea)  titer  was  200  and  Epstein-Barr 
neutralizing  antibody  (ebna)  increased  from  less 
than  2 to  2.  Fever  resolved  in  16  days  but  there 
was  profound  debility  in  convalescence.  Chronic 
otitis  media  was  unrelated  to  the  patient's  viral 
illness. 

The  diagnosis  in  all  these  five  cases  was  estab- 
lished on  the  basis  of  EBV-specific  IgM  and  IgG7 
or  CMV-specific  IgM8  antibody  titers  determined 
by  immunofluorescence,  and  cmv  IgG  titers  as- 
sayed by  complement-fixation.  The  average  dura- 
tion of  hospital  stays  in  these  cases  was  10  days 
(range  5 to  15  days).  The  diagnosis  of  an  ebv- 
associated  or  CMV-associated  illness  was  not  ap- 
parent initially  in  any  of  the  five  cases.  The  pa- 
tient in  case  1 was  thought  to  have  a connective 
tissue  disease,  the  patients  in  cases  2 and  3 either 
leptospirosis  or  rickettsial  disease  because  of  a 


febrile  illness  with  petechial  rash  in  two  relatives, 
the  patient  in  case  4 meningitis  and  the  patient  in 
5 scrofula.  The  onsets  of  the  illness  in  cases  2 and 
3 (a  woman  and  her  father)  were  separated  by 
one  month,  but  the  clinical  presentation,  with 
fever  and  rash,  was  identical. 

In  8 cases  (36.4  percent),  bacterial  and  fungal 
infections  were  diagnosed  by  cultures  or  micro- 
scopic examination  of  blood,  sputum,  lung  biopsy 
specimen  or  pus.  Neoplasms  were  identified  by 
histological  examination  of  bone  marrow  or  of 
surgical  specimens  in  four  patients  (18.2  percent). 
Four  patients  (18.2  percent)  had  miscellaneous 
causes  of  fuo.  Factitious  fever  was  suspected  in  a 
female  patient  with  a temperature  of  40°C  (104° 
F)  but  a normal  pulse  who  had  a prolonged  history 
of  psychoneurosis.  One  patient  had  a ventilation- 
perfusion  lung  scan  characteristic  of  pulmonary 
emboli.  The  diagnosis  of  a granulomatous  process 
was  made  with  great  difficulty  in  two  patients. 
One  was  initially  considered  to  suffer  from  histo- 
plasmosis because  of  a generalized  involvement  of 
the  reticuloendothelial  system  (hepatomegaly  and 
splenomegaly  and  adenopathy)  and  an  ulcer  on 
the  soft  palate.  The  diagnosis  of  sarcoidosis  was 
made  when  fungal  cultures  were  negative,  casea- 
tion was  absent  and  granulomata  with  giant  cells 
containing  crystalloid  inclusions  were  found  in  the 
lymph  node.  The  second  patient  had  noncaseating 
granulomata  in  the  liver,  lymph  node,  and  bone- 
marrow  biopsy  specimens,  and  negative  cultures 
for  bacteria  and  fungi.  Although  the  granulomata 
in  the  liver  and  a favorable  response  to  steroids 


TABLE  2. — Clinical  and  Laboratory  Data  on  Five  Cases  of  FUO  Caused  by  CMV  or  EBV 


Patient 

No. 

Sex 

Duration 

of 

Age  Fever 
( Years)  ( Days) 

Highest 

Fever 

OF) 

Pertinent 
Clinical  Findings 

Post- 

onset 

(Days) 

Lymphocytes  | 
( A typicals ) 
Per  100 
Leukocytes 

Viral  Antibody  Titers 
CMV 

IgM 

IgG 

1 . . 

2 

36 

25 

105 

Pyuria,  hepatomegaly 

14 

43 

(0) 

512 

22 

59 

(29) 

32 

2 

2 

27 

19 

102 

Dependent  petechial  rash,  soft  palate 

14 

62 

(5) 

128 

128 

petechiae,  headache,  myalgia,  pruritus 

39 

66 

(27) 

32 

512 

3 . . 

$ 

64 

14 

102 

Dependent  petechial  rash, 

8 

44 

(few) 

512 

Left  flank  ecchymosis, 

17 

64 

(20) 

128 

1,024 

atelectasis  (RLL) 

31 

512 

1,024 

4 . . 

2 

18 

14 

102 

Headache,  stiff  neck,  rash 

3 

29 

(0) 

8 

53 

(few) 

128 

64 

53 

32 

64 

EBV 

VCA 

VCA 

IgM 

IgG  EA 

EBNA 

5 . . 

2 

54 

16 

103 

Heterophil-positive,  cervical  adenopathy, 

10 

41 

(0) 

headache;  chronic  otitis  media 

14 

65 

(39) 

160 

160  20  D 

<2 

(unrelated  finding) 

41 

52 

(17) 

320 

320  40  D 

2 

EA  = Early  antigen 

EBNA  = Epstein-Barr  neutralizing  antibody 


EBV  = Epstein-Barr  virus 
CMV  = Cytomegalovirus 


RLL  = Right  lower  lobe 
VCA  = Virus  capsid  antibody 
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were  suggestive  of  idiopathic  granulomatous  hep- 
atitis,' the  presence  of  granulomata  in  the  bone 
marrow  was  not  characteristic  of  the  latter  dis- 
ease. Negative  findings  on  an  x-ray  study  of  the 
chest,  negative  angiotensin  converting  enzyme 
assay,  and  the  histological  appearance  of  granu- 
lomata argued  against  sarcoidosis. 

Discussion 

In  the  studies  in  the  1960's,  the  clinical  role 
of  ebv  and  cmv  was  described  with  emphasis  on 
young  adults  with  mononucleosis.912  Both  cmv 
and  ebv  have  also  been  shown  to  cause  a wide 
spectrum  of  illness13'15  including  fever  lasting  30 
days  or  longer,910  involving  subjects  of  widely 
different  ages  (newborn  to  66  years  for  cmv,13 
2 to  78  years  for  ebv1010)  and  delaying  the  char- 
acteristic lymphocytosis  after  the  first  few  weeks 
of  illness.1"  These  characteristics  allowed  us  to 
anticipate  that  both  viruses  may  be  important 
causes  of  fuo  in  noninstitutionalized  adults  with- 
out initial  presentation  suggestive  of  mononucle- 
osis. In  our  study,  four  of  five  patients  with  cmv 
or  ebv  illness  had  less  than  50  percent  lympho- 
cytes per  100  leukocytes  on  initial  smears,  but  a 
significant  atypical  lymphocytosis  developed  in  all 
patients  10  to  15  days  after  onset  of  the  illness. 
cmv  may  have  a greater  propensity  for  spread 
than  has  been  expected  in  well-to-do  middle-class 
adults  as  shown  by  the  occurrence  of  cmv  infec- 
tion in  a 27-year-old  woman  (case  2)  and  one 
month  later  in  her  64-year-old  father  (case  3). 
These  two  patients  resided  in  different  households 
and  met  only  once  a week  for  dinner. 

Peripheral  blood  lymphocytes  were  character- 
ized by  their  surface  markers  in  two  patients.  In 
a patient  with  cmv  infection  (case  4),  16  days 
after  onset  74  percent  lymphocytes  were  T cells 
and  23  percent  were  Fc  receptor  cells.  The  pa- 
tient with  ebv  infection  had,  14  days  after  onset, 
characteristic  predominance  of  T lymphocytes 
(86  percent  T-lymphocytes  and  4 percent  Ig- 
positive  B cells).17  On  peripheral  blood  smear, 
most  of  the  lymphocytes  in  this  patient  were  type 
111  Downey  forms  with  plasmacytoid  features.  In 


vitro  immunoglobulin  or  heterophil  antigen  syn- 
thesis by  lymphocytes  was  evaluated  by  acryla- 
mide gel  electrophoresis  of  immune  precipitates. 
Despite  a very  high  heterophil  agglutinin  serum 
titer  (the  titers  without  absorption  or  after  ab- 
sorption with  guinea-pig  kidney  were  greater 
than  1,000,000;  after  absorption  with  beef  eryth- 
rocytes, the  titer  was  1,792),  her  lymphocytes 
did  not  spontaneously  produce  immunoglobulins 
in  vitro  over  24  hours,  except  a trace  of  IgM,  and 
no  heterophil  activity  was  found  in  the  super- 
natant of  cultured  lymphocytes.  When  her  lym- 
phocytes were  cultured  in  rpmi  1,640  medium 
containing  radiolabeled  amino  acids,  no  new 
antigens  were  synthesized  which  would  be  pre- 
cipitated by  patient’s  serum  antibodies  and  be 
detected  on  acrylamide  gels. 
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Rheumatoid  disease,  as  it  affects  the  hand,  is  a disease  of  the  synovium  lining 
the  joints  and  sheaths  of  the  tendon.  The  proliferating  synovium  destroys  the 
articular  surfaces  of  the  joint,  interferes  with  the  gliding  mechanism  of  the 
tendons  and  weakens  the  supporting  ligaments  of  the  joints.  The  degree  and 
variety  of  deformities  is  multifold. 

Treatment  of  the  rheumatoid  hand  is  aimed  at  conservation  and  restoration 
of  hand  function,  as  well  as  prevention  of  future  deformities.  Rheumatologists, 
physical  therapists  and  hand  surgeons  carry  out  important  functions  in  the 
well-planned,  integrated  regimen.  Surgical  treatment  of  the  rheumatoid  hand 
deformity  may  alleviate  pain,  lessen  deformity  and  improve  function  in  selected 
cases.  It  should  be  integrated  in  the  general  medical  management  of  a patient. 

Treatment  of  tendon  ruptures  includes  tenorrhaphy,  tendon  grafting  and 
arthrodesis  in  the  case  of  mallet  finger  deformity.  The  wrist  joint  is  improved 
by  synovectomy  and  carpal  tunnel  release  is  accomplished  by  median  nerve 
decompression.  Metacarpal  phalangeal  joint  deformities  may  be  treated  by 
synovectomy  or  silastic  joint  replacement  when  there  is  destruction  of  the 
articular  joint  surface,  severe  subluxation,  or  persistent  painful  motion. 


An  estimated  3.6  million  adults  in  the  United 
States  have  rheumatoid  arthritis  according  to  a re- 
cent United  States  Public  Health  Service  survey.1 
In  about  75  percent  of  patients  with  rheumatoid 
arthritis  involvement  of  the  tendons  and  joints  of 
the  hand  develops.  Initial  changes  include  syno- 
vial proliferation  and  swelling  which  may  progress 
to  joint  destruction  with  severe  loss  of  function.  A 
fuller  understanding  of  the  pathological  process 
of  rheumatoid  hand  disease  by  primary  physicians 
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and  improved  surgical  techniques  by  hand  sur- 
geons afford  the  opportunity  for  a team  effort  to 
alleviate  pain,  prevent  or  lessen  deformity,  and 
increase  function  in  these  crippled  hands.  This 
paper  will  discuss  in  detail  rheumatoid  involve- 
ment of  the  hand  and  wrist  and  the  resultant  de- 
formities and  loss  of  function.  The  indications  for 
and  techniques  of  surgical  correction  are  corre- 
lated with  the  pathologic  abnormalities. 

Pathophysiology 

Rheumatoid  arthritis  is  a disease  primarily  af- 
fecting the  synovial  membrane  which  lines  the 
joints  and  tendon  sheaths.  Joint  and  tendon 
changes  are  secondary  to  the  rheumatoid  synovitis. 
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Figure  1. — Typical  microscopic  picture  of  rheumatoid  arthritis  illustrating  (A)  subsynovial  fibrin  of  varying  age 
with  scant  lymphocytic  infiltrate  and  infiltrating  granulation  tissue  (left  pannus)  exending  over  the  articular 
cartilage,  (B)  Elongated  and  hyperplastic  synovial  villi  with  papillary  hyperplasia  and  lymphocytic  infiltrate  and 
giant  cell  (arrow).  (Photo  courtesy  Dr.  John  Maddox,  Department  of  Pathology,  Stanford  University  Medical  Center.) 


The  normally  thin  synovial  membrane  prolifer- 
ates to  form  a thick,  villous  edematous  pannus. 
Microscopically,  the  synovitis  is  characterized  by 
lymphocyte  and  plasma  cell  infiltration  and  in- 
creased vascularity  with  round  cell  infiltration, 
edema,  and  an  increase  in  fibrous  tissue  in  the 
perisynovial  tissues  (Figure  1)."  The  joint  spaces 
become  distended  by  overproduction  of  synovial 
fluid  and  proliferative  synovium.  The  synovial 
reaction  destroys  the  articular  cartilage  and  atten- 
uates the  inflamed  articular  capsules  and  ligaments 
permitting  the  joints  to  be  drawn  into  abnormal 
positions  by  muscle  imbalance.  ’ The  diseased  syn- 
ovium surrounding  the  tendon  invades  the  tendons 
with  subsequent  gradual  dissolution  of  their  nor- 
mal fibers.  There  follows  gradual  stretching  of  the 
tendon,  diminution  in  its  strength  and  ultimately 
rupture.  Dissolution  of  tendon  may  also  be  caused 
by  interference  with  its  blood  supply  by  extrinsic 
pressure  from  the  surrounding  edematous  tissues 
or  bony  prominences.  The  tenosynovitis  disrupts 
the  gliding  mechanism  of  the  tendon  within  the 
synovial  sheath  and  limits  tendon  excursion. 

Abnormalities  at  the  Wrist 

Early  changes  in  the  wrist  include  pain,  swell- 
ing and  limitation  of  motion.  A proliferative  syn- 
ovial reaction  may  be  visible  on  both  the  dorsal 
and  palmar  aspects  of  the  wrist  as  a palpable, 
irregular,  multilobular,  boggy  swelling.  As  the 
disease  progresses,  the  restraining  ligaments  of 
the  ulna  gradually  stretch  and  there  follows  a 
dorsal  prominence  of  the  ulnar  styloid.4  Several 


deformities  are  characteristic  of  advanced  rheu- 
matoid disease  at  the  wrist.  A flexion  deformity 
of  the  wrist  may  result  from  the  destruction  of  the 
radiocarpal  joint  and  the  relatively  stronger  action 
of  the  flexor  muscles  than  the  extensors  of  the 
wrist.  ' Grasping  power  of  the  fingers  is  reduced 
because  of  the  check-rein  effect  of  the  stretched 
out  long  extensors  of  the  fingers  and  the  rela- 
tively slackened  flexor  tendons  secondary  to  the 
flexed  attitude  of  the  wrist.  The  optimal  function 
position  of  the  wrist,  about  30  degrees  dorsiflex- 
ion,  is  lost. 

Median  Nerve  Compression 

The  carpal  tunnel  syndrome  of  pain  and  pares- 
thesia in  the  thumb,  index,  long  and  ring  fingers, 
plus  thenar  atrophy,  may  be  produced  by  rheu- 
matoid involvement  of  the  flexor  retinaculum 
with  median  nerve  compression.  Similarly,  pro- 
liferative synovium  around  the  flexor  tendons  in 
the  carpal  tunnel  may  put  pressure  on  the  median 
nerve. Other  signs  and  symptoms  include  char- 
acteristic night  pain,  a positive  Tinel  sign  (pares- 
thesia produced  by  pressure  or  tapping  over  the 
median  nerve  area)  and  a reproduction  of  the 
symptoms  by  acute  flexion  of  the  wrist  (Phalan 
test).7  The  diagnosis  should  be  confirmed  by 
neurophysiologic  tests,  such  as  electromyograms, 
nerve  conduction  velocities,  and  motor  and  sen- 
sory latency  times  across  the  wrist.  The  carpal 
tunnel  syndrome  may  be  one  of  the  earliest  mani- 
festations of  rheumatoid  arthritis,  hypothyroidism, 
gout,  acromegaly  or  systemic  lupus  erythema- 
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tosus,  and  consequently  the  patient  with  this  con- 
dition should  be  examined  for  these  conditions 
and  others. 

Involvement  of  the  Metacarpal 
Phalangeal  Joints 

Early  manifestations  of  rheumatoid  disease  at 
the  metacarpal  phalangeal  joints  include  pain, 
swelling,  tenderness  and  limitation  of  motion.  The 
joints  become  swollen  periodically.  In  the  later 
stages  of  the  disease  a flexion  deformity  of  the 
metacarpal  phalangeal  joints  with  associated  ulnar 
deviation  of  the  finger  is  a constant  finding  in  ad- 
vanced rheumatoid  disease.  The  lumbrical  and 
interossei  muscles  are  primarily  responsible  for 
flexion  of  the  metacarpal  phalangeal  joints.  Sec- 
ondarily, these  muscles  act  to  extend  the  proximal 
and  distal  interphalangeal  joints  through  their  in- 
sertion into  the  extensor  hood.  Rheumatoid  in- 
volvement of  the  intrinsic  muscles  produces  spasm 
and  subsequently  fibrosis,  thereby  exaggerating 
the  normal  action  of  these  muscles.  The  weakened 
metacarpal  phalangeal  joint  is  gradually  drawn 
into  acute  flexion.  Later,  subluxation  of  the  joint 
occurs.  The  ulnar  deviation  of  the  fingers  is  the 
end  result  of  several  factors:  the  relatively  greater 
ulnar  mobility  of  the  metacarpal  phalangeal  joint, 
the  pull  of  the  lumbrical  muscles,  the  obliquity 
in  an  ulnar  direction  of  the  metacarpal  heads  and 
the  bow-string  effect  of  the  tendons  which  slip 
into  the  ulnar  gutter  adjacent  to  the  joint.8 

Involvement  of  the  Fingers 

Many  varied  abnormalities  of  the  finger  joints 
■nay  be  found  in  rheumatoid  arthritis  (Figure 
2).:,1U  In  fact,  adjacent  fingers  in  the  same  hand 
may  exhibit  a variety  of  altered  pathological  atti- 
tudes. The  proximal  interphalangeal  joint  may  be 
hyperextended  because  of  the  intrinsic  muscle 
contracture  and  the  distal  interphalangeal  joint  is 
flexed  by  the  pull  of  the  flexor  profundus  tendon 
which  is  tightened  to  its  maximum  by  the  hyper- 
extended mid-joint.  The  profundus  tendon  thus 
flexes  the  distal  phalanx  in  a check-rein  fashion. 
This  attitude  of  finger  flexion  of  the  metacarpal 
phalangeal  and  distal  interphalangeal  joints  and 
hyperextension  of  the  proximal  interphalangeal 
joint  is  termed  swan-neck  deformity. 

Mallet  (baseball  finger)  deformity  results  from 
a rheumatoid  tendon  deformity  which  features 
attenuation  of  the  insertion  of  the  extensor  tendon 
into  the  distal  phalanx  and  a resultant  incomplete 
extension  of  the  distal  phalanx.  The  Boutonniere 


Figure  2. — Typical  finger  and  thumb  deformities  in 
rheumatoid  arthritis.  Metacarpal  phalangeal  joints  illus- 
trate ulnar  drift  and  subluxation,  ring  finger  of  right 
hand  shows  swan-neck  deformity,  index  and  ring  finger 
of  left  hand  illustrate  boutonniere  deformity,  midfinger 
of  left  hand  has  mallet  finger  deformity,  and  both 
thumbs  have  typical  deformity. 

deformity  is  caused  by  attenuation  and  rupture  of 
the  central  slip  of  the  extensor  tendon  at  the 
proximal  interphalangeal  joint  with  resultant  in- 
complete extension  at  this  joint  and  hyperexten- 
sion at  the  distal  interphalangeal  joint.  Trigger 
finger  or  stenosing  tenosynovitis  is  produced  by 
the  encroachment  of  the  proliferating  synovium 
in  the  flexor  tendon  sheath.  The  tendon  is  even- 
tually notched  and  sticks  in  flexion. 

The  thumb  undergoes  changes  not  unlike  those 
seen  in  the  other  digits.  The  metacarpal  phalan- 
geal joint  is  drawn  into  flexion  and  the  interpha- 
langeal joint  into  hyperextension.  Opposition  of 
the  thumb  is  further  impaired  by  degeneration  of 
its  carpal  metacarpal  joint. 

Tendon  Ruptures 

Tendon  ruptures  occasionally  precede  other 
manifestations  of  rheumatoid  involvement  of  the 
hand.  The  most  commonly  affected  tendons,  sites 
of  rupture  and  resultant  deformities  are  the  ex- 
tensor pollicis  longus  at  the  Lister  tubercle  at 
the  distal  radius  producing  incomplete  thumb  ex- 
tension; tendons  of  the  extensor  digitorum  com- 
munis to  the  ring  and  little  fingers  at  the  wrist 
joint  producing  finger  drop,  and  the  extensor 
carpi  ulnaris  tendon  at  the  same  area  producing 
inability  to  dorsiulnar  flex  the  wrist.11 

Treatment 

Since  rheumatoid  arthritis  is  a systemic  disease, 
the  major  effort  in  treatment  is  directed  at  control 
of  the  entire  disease  process.  The  current  medical 
treatment  consists  of  rest,  large  doses  of  aspirin 
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and  general  supportive  measures  such  as  heat,  par- 
affin baths,  gentle  physical  therapy  and  protec- 
tive night  splinting.  Local  and  systemic  steroids, 
gold  salts,  and  a wide  range  of  anti-inflammatory 
agents  have  application  under  the  direction  of 
a rheumatologic  specialist.  Only  when  medical 
management  fails  to  arrest  the  progression  of  the 
disease  in  the  hands  is  surgical  therapy  indicated 
(Table  1).  All  authors  agree  that  surgical  opera- 
tion is  more  effective  if  undertaken  before  exten- 
sive damage  to  the  joints  and  tendons  has 
occurred.  Prevention  of  deformity  by  early  opera- 
tion will  give  far  better  results  than  multiple 
surgical  procedures  on  the  almost  hopelessly 
crippled  hand  resulting  from  long-standing  dis- 
ease and  progressive  deformity  resulting  from 
many  years  of  neglect.  Surgical  operation  is  now 
frequently  done  even  during  active  stages  of  the 
disease,  and  is  directed  toward  preservation  and 
restitution  of  hand  function,  as  well  as  prevention 
of  future  problems.  Operation  in  many  cases 
should  be  preceded  by  medical  treatment  and 
physical  therapy  in  order  to  gain  the  greatest 
range  of  motion  of  stiff  joints  before  operation. r~ 
Each  hand  is  treated  separately. 

Wrist  Joint 

If  a pronounced  flexion  deformity  of  the  wrist 
joint  is  present,  the  grasping  and  pinching  power 
of  the  hand  will  be  severely  impaired.  In  some 
patients,  the  carpal  bones  will  have  almost  com- 
pletely disintegrated  and  the  wrist  joint  dislocated. 
Arthrodesis  of  this  joint  may  be  necessary,1'1  but 
frequently  a synovectomy  will  suffice  in  the  early 
stages  of  the  disease.4  Transposition  of  the  exten- 
sor retinaculum  from  above  to  below  the  extensor 
tendons  and  resection  of  the  ulnar  head  are  ad- 
junctive measures  to  prevent  eventual  tendon 
rupture.5 


Median  Nerve  Compression 

When  signs  of  median  nerve  compression  within 
the  carpal  tunnel  are  observed,  the  nerve  must  be 
decompressed.  In  the  early  stages  of  this  syn- 
drome, temporary  relief  may  be  achieved  by  the 
instillation  of  steroids  beneath  the  ligament  and 
night  splinting.  Definitive  treatment  consists  of 
excision  of  a portion  of  the  transverse  carpal  liga- 
ment through  its  entire  length.  Removal  of  the 
hypertrophic  synovium  from  the  carpal  tunnel 
will  further  decompress  the  nerve  and  protects 
the  tendons  from  further  damage. 

Finger  Joints 

Stenosing  tenosynovitis  or  trigger  finger  is  cor- 
rected by  excision  of  the  thickened  tendon  sheath 
with  resultant  freeing  of  the  tendon.  Baseball  or 
mallet  finger,  the  result  of  disruption  of  the  lateral 
extensor  bands  as  they  insert  at  the  distal  phalanx, 
is  best  treated  by  primary  arthrodesis,  although 
tendon  grafts  or  transfers  to  the  distal  extensor 
tendons  may  occasionally  be  attempted.  This  joint 
is  arthrodesed  in  approximately  15  to  30  degrees 
of  flexion. 

Boutonniere  deformity  is  extremely  difficult  to 
correct.  In  some  instances  a free  tendon  graft  is 
used  to  span  the  midjoint.  Worthwhile  improve- 
ment can  also  be  obtained  by  a tenotomy  of  the 
extensor  tendon  over  the  joint  which  relieves  the 
strong  pull  of  the  lateral  extensor  bands  and  al- 
lows the  distal  joints  to  come  into  flexion.9  Swan- 
neck  deformity  may  be  treated  by  intrinsic  muscle 
release  and  transfer  of  tendon  tension  along  the 
finger  extensor.10 

Tendons 

A tenosynovial  reaction  surrounding  the  flexor 
and  extensor  tendons  frequently  forms  a large 
spongy  cystic  mass  (Figure  3).  Early  removal  of 


TABLE  1. — Summary  of  Rheumatoid  Hand  Deformities 


Area 

Involved  Deformity  Correction 


Synovium  

Synovitis 

Synovectomy 

Wrist  

Dorsal,  volar  synovitis 

Synovectomy 

Dorsal  subluxation  ulna 

Resection  ulnar  styloid 

Flexion  deformity 

Arthrodesis,  arthroplasty 

Median  nerve  

Carpal  tunnel  compression 

Release  carpal  tunnel,  synovectomy 

Metacarpal  phalangeal  joints 

Synovitis 

Synovectomy 

Ulnar  drift,  subluxation 

Silastic  arthroplasty 

Fingers  

Swan  neck 

Tendon  transfer 

Mallet  finger 

Arthrodesis 

Trigger  finger 

Decompression  tendon  sheath 

Boutonniere 

Tendon  repair 
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the  diseased  synovium  is  a requisite  for  the  pre- 
vention of  continued  destruction  of  the  gliding 
surface  of  the  tendons.  The  involved  synovium 
is  carefully  dissected  from  the  tendons.1'  Fre- 
quently the  tendons  will  be  found  to  be  attenuated 
and  in  some  cases  completely  disrupted.  These 
tendons  are  repaired,  if  at  all  possible,  by  end-to- 
end  anastomosis.  When  the  tendon  is  destroyed 


Figure  3. — Proliferative  hypertrophic  synovium  surround- 
ing and  infiltrating  extensor  tendons  at  metacarpal 
phalangeal  joints. 


Figure  4. — Preoperative  x-ray  film  of  metacarpal  pha- 
langeal joints  illustrating  severe  ulnar  drift,  joint  de- 
struction and  subluxation. 


over  a great  length,  or  when  tendon  integrity  is 
tenuous,  it  is  simpler  to  restore  action  with  the 
appropriate  tendon  transfer  of  a tendon  having  a 
similar  and  synergistic  action.14  (Example:  the 
extensor  indicis  proprius  tendon  is  transferred 
into  the  distal  extensor  pollicis  longus  tendon  for 
thumb  extensor  rupture.) 

Metacarpal  Phalangeal  and 
Interphalangeal  Joint 

Synovectomy  of  the  metacarpal  phalangeal 
joints  should  be  done  early  in  the  course  of  the 
disease  to  prevent  destruction  of  the  articular 
surfaces.  At  the  time  of  synovectomy  of  the  proxi- 
mal joints,  the  extensor  hood  is  repositioned  to 
the  radial  side  of  the  joint  to  correct  the  ulnar 
migration  of  these  tendons. 

Replacement  of  diseased  joints  by  artificial  ones 
has  shown  good  results  in  many  cases  (Figures  4, 
5).  Swanson  silastic  prosthesic  devices  are  the 
most  commonly  used,  having  been  introduced  in 
1965. 15  The  indications  for  the  use  of  silastic  pros- 
thetic devices  in  the  metacarpal  phalangeal  and 
interphalangeal  joints  include  destruction  of  the 
articular  joint  surfaces  with  ulnar  drift,  severe 


Figure  5. — Postoperative  x-ray  film  of  metacarpal  pha- 
langeal joints  after  silastic  replacement  arthroplasty. 
Note  straight  position  of  fingers  with  prosthetic  joint  in 
place  and  stems  in  bony  medullary  canals. 
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subluxation  and  persistent  painful  motion.  Pros- 
thetic joint  replacement  may  be  undertaken  even 
in  the  face  of  active  disease.  There  is  no  untoward 
tissue  reaction  to  prosthetic  material,  nor  has  any 
ease  of  rheumatoid  deformity  been  activated  by 
surgical  operation.  The  greatest  subjective  relief 
is  often  a diminution  of  pain,  as  well  as  greater 
hand  function  through  improved  position  and 
greater  mobility. 

When  the  proximal  interphalangeal  joints  are 
severely  deformed  or  subluxed,  arthrodesis  is  the 
treatment  of  choice.  This  provides  a stable  pain- 
free  joint.  The  loss  of  flexion  is  compensated  by 
motion  in  the  metacarpal  phalangeal  and  distal 
joints.  Arthrodesis  is  also  indicated  for  instability 
of  the  distal  joint  of  the  thumb.  These  joints  are 
fixed  in  30  to  40  degrees  of  flexion  for  maximal 
functional  use. 
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Airway  Impairment  and  Hypoxia 

Regardless  of  whether  you  have  an  anesthesiologist  there  or  not  ...  if  you  are 
looking  at  the  airway  becoming  impaired— (and  it  really  doesn't  matter  if  you're 
talking  about  a patient  in  the  trauma  room  or  somebody  with  a tumor  in  his  larynx 
or  edema  in  the  larynx  that  you’re  watching) — the  thing  that  is  going  to  kill  that 
patient  probably  is  hypoxia.  The  body  has  extremely  small  oxygen  stores,  and  if 
you  exclude  whatever  amount  of  oxygen  is  in  the  lungs,  the  total  body  oxygen 
store  in  the  average  adult  is  of  the  order  of  about  a liter.  The  body  is  consuming 
about  20U  cc  a minute  . . . That  being  so,  while  you  are  watching  and  thinking, 
the  patient  should  have  oxygen.  And  I would  say,  even  in  our  own  institution, 
that  a very  common  error  is  to  be  called  for  some  horrendous  problem  and  the 
patient  is  not  on  oxygen.  So  the  number  one  thing  is  that  while  you're  thinking, 
give  the  patient  oxygen. 

— H.  BARRIE  FAIRLEY,  MD,  San  Francisco 

Extracted  from  Audio-Digest  Otorhinolaryngology,  Volume  11, 
Number  10,  in  the  Audio-Digest  Foundation’s  subscription  series 
of  tape-recorded  programs.  For  subscription  information:  1577 
E.  Chevy  Chase  Drive,  Glendale,  CA  91206. 
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Organophosphate  Pesticide  Poisoning 

STUART  A.  PEOPLES,  MD,  and  KEITH  T.  MADDY,  DVM,  Sacramento,  California 


A total  of  118  workers  from  a 120-person  grape  picking  crew  became  ill  in 
early  September  1976.  Of  these  (108  men  and  10  women),  85  received  medical 
attention  and  three  of  the  85  were  admitted  to  hospital.  The  symptoms  were 
typical  for  organophosphate  poisoning.  Average  plasma  and  red  cell  cholines- 
terase values  for  the  affected  workers  were  depressed  more  than  60  percent. 
Most  were  treated  with  atropine  and  some  were  also  treated  with  2-PAM 
(pralidoxime).  The  exposure  to  residues  of  the  organophosphate  pesticides 
dialifor  (TorakR)  and  phosalone  (Zolone®)  occurred  in  one  grower’s  vineyards 
near  Madera,  California. 

It  appeared  that  workers  had  been  allowed  into  recently-treated  areas  before 
the  expiration  of  the  required  30-day  safety  interval  for  dialifor,  and  that 
excessive  skin  exposure  to  residues  of  this  pesticide  had  resulted.  The  clinical 
management  of  these  cases  and  the  occupational  surveillance  of  the  workplace 
became  quite  complex. 

The  grower  sustained  significant  losses  of  grapes  during  the  period  in 
which  some  of  his  vineyards  were  under  quarantine  and  he  had  to  pay 
substantial  medical  expenses  as  well  as  a fine  for  violating  state  regulations 
concerning  the  proper  use  of  pesticides. 

Organophosphate  pesticides  decay  more  slowly  under  hot,  dry  weather 
conditions  than  they  do  when  rainfall  is  frequent.  California  has  imposed  a 
number  of  specific  safety  intervals  to  be  observed  after  the  application  of 
these  pesticides  to  certain  crops.  If,  in  violation  of  these  regulations,  workers 
are  permitted  to  enter  fields  too  soon,  poisoning  can  occur. 


On  September  8,  1976,  out  of  a crew  of  120 
adults  (110  men  and  10  women),  15  field  work- 
ers became  ill  while  hand-harvesting  grapes  near 
Madera,  California,  in  vineyards  managed  by  one 
grower.  The  following  day,  100  additional  work- 
ers became  ill;  and  3 more  on  September  10. 

The  symptoms  exhibited  by  the  affected  work- 
ers were  typical  for  organophosphate  poisoning. 
They  included  weakness,  one-sided  head  pressure, 
nausea,  vomiting,  tight  chest  and  blurred  vision. 


From  the  Worker  Health  and  Safety  Unit,  California  Depart- 
ment of  Food  and  Agriculture,  Sacramento. 

Presented  at  the  Annual  Meeting  of  the  United  States  Public 
Health  Service  Professional  Association,  San  Francisco,  April 
3-6,  1977. 

Submitted,  revised.  February  27,  1978. 

Reprint  requests  to:  Stuart  A.  Peoples,  MD,  California  Depart- 
ment of  Food  and  Agriculture,  1220  N Street.  Sacramento,  CA 
95814. 


Eighty-five  of  the  ill  workers  received  medical 
attention,  three  of  these  were  admitted  to  hospital. 

The  medical  treatment  included  outpatient  treat- 
ment of  approximately  60  of  the  workers  by  two 
Madera  physicians,  emergency  room  treatment  of 
25  workers  by  physicians  at  Madera  Community 
Hospital,  and  the  admission  to  hospital  of  three 
of  the  25  workers  seen  in  the  emergency  room. 
Most  of  the  patients  were  treated  with  atropine 
and  some  were  also  treated  with  2-pam.  Clinical 
recovery  was  prompt  in  most  cases,  but  asthenia 
and  other  symptoms  were  a problem  in  several 
workers  for  a number  of  weeks. 

Blood  cholinesterase  tests  were  conducted  on 
the  workers  at  the  time  of  treatment.  Plasma  and 
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red  blood  cell  values  averaged  60  percent  below 
normal  levels.  Interviews  of  all  120  workers 
showed  that  33  of  the  workers  who  became  ill 
had  not  sought  medical  attention;  these  workers 
had  exhibited  only  mild  symptoms  of  weakness, 
dizziness  and  blurred  vision.  All  exposed  workers 
(in  addition  to  those  initially  treated)  were  ex- 
amined by  a physician  and  received  blood  tests 
as  soon  as  the  grower  was  required  to  furnish 
medical  supervision. 

A Madera  labor  contractor  had  provided  the 
crew  whose  members  became  ill.  The  1976  grape 
harvest  began  approximately  two  weeks  before 
the  first  evidence  of  illness  which  was  suspected 
as  being  due  to  exposure  to  cholinesterase-inhibit- 
ing compounds.  The  source  of  the  workers’  ex- 
posure was  determined  to  have  been  pesticide 
residues  in  the  vineyards  of  one  grower,  who 
farmed  approximately  2,300  acres  of  grapes  at 
several  locations  southeast  of  Madera,  California. 

Investigation 

On  September  10,  1976,  the  California  De- 
partment of  Food  and  Agriculture  (henceforth 
referred  to  as  the  Department)  was  notified  of  the 
illnesses,  and  personnel  were  assigned  to  investi- 
gate the  incident.  The  Environmental  Protection 
Agency,  Region  IX,  the  California  Department  of 
Health,  and  the  California  Division  of  Industrial 
Safety  (cal-osha)  were  immediately  notified. 
Prior  agreement  has  designated  the  Department 
as  the  primary  enforcement  agency  in  this  type  of 
occupational  exposure  incident. 

Personnel  from  the  Madera  County  Agricul- 
tural Commissioner's  Office  immediately  obtained 
grape  foliage  and  fruit  samples  from  the  vineyard 
locations  where  the  workers  had  been  harvesting 
when  they  became  ill.  Samples  were  also  taken 
from  vineyards  that  the  workers  had  harvested 
immediately  before  the  onset  of  their  illnesses. 
These  samples  were  sent  to  Department  labora- 
tories for  analysis.  The  Department’s  two  mobile 
Pesticide  Residue  Laboratories  were  moved  to 
Madera  to  help  analyze  the  large  numbers  of  leaf 
and  grape  samples  that  were  drawn.  Laboratory 
findings  of  pesticide  residues  often  did  not  corre- 
spond with  the  grower’s  pesticide  application 
records. 

The  grower’s  records  of  pesticide  applications 
were  reviewed  to  determine  the  workers’  probable 
exposure  to  pesticide  residues  before  the  onset  of 
the  illnesses,  as  well  as  their  possible  further  ex- 
posure were  the  harvest  allowed  to  continue. 


The  high  levels  of  dialifor  (Torak®)  and  phos- 
alone  (Zolone®)  residues  found  on  the  foliage  of 
vines  in  certain  locations  did  not  support  the 
grower’s  records  of  application  date,  volume  and 
rate  per  acre  of  application  for  the  pesticides  in 
question.  Comparison  of  these  high  residue  levels 
with  samples  collected  in  previous  years  for 
studies  by  the  University  of  California  and  by  the 
Department  indicated  either  a later  date  of  appli- 
cation, at  least  for  dialifor,  or  a higher  rate  of 
application  than  had  been  indicated  by  the  grow- 
er's records. 

Regulatory  Actions 

On  September  1 3 an  order  was  issued  by  the 
Department  to  the  grower,  prohibiting  any  of  the 
workers  who  became  ill  from  returning  to  the 
unharvested  section  of  the  suspect  field. 

On  September  15  orders  were  issued  to  the 
grower  and  his  three  labor  contractors  requiring 
that  any  employee  hand-harvesting  grapes  in  any 
of  his  vineyards  be  provided  with  medical  super- 
vision. This  required  medical  supervision  for  all 
pickers  was  to  include  periodic  plasma  and  red 
cell  cholinesterase  tests  and  periodic  examination 
by  a physician  to  look  for  signs  or  symptoms  of 
organophosphate  poisoning.  A prohibition  of  the 
harvest  of  grapes  at  two  specific  locations  was 
also  included  in  this  same  order. 

That  same  day,  the  grower  obtained  the  serv- 
ices of  a physician  as  medical  supervisor.  On 
September  16  a mobile  medical  laboratory  was 
set  up  at  the  vineyard  where  harvest  was  continu- 
ing, and  specimens  of  the  workers’  blood  were 
drawn  by  a laboratory  technician  for  cholines- 
terase determination.  The  workers  were  examined 
by  the  medical  supervisor.  Following  these  exami- 
nations and  subsequent  ones,  the  workers  were 
issued  an  identification  card  and  were  instructed 
to  carry  it  with  them.  All  new  workers  who  were 
brought  in  to  hand-harvest  grapes  on  the  grow- 
er’s other  properties  also  had  their  blood  drawn 
and  analyzed  for  cholinesterase  levels;  all  of 
their  cholinesterase  enzyme  levels  were  in  normal 
ranges.  None  of  the  new  employees  became  ill  or 
experienced  cholinesterase  level  depression  while 
harvesting. 

Commencing  September  17,  1976,  personnel 
from  the  Department  and  the  Madera  County 
Agricultural  Commissioner’s  Office  began  a daily 
inspection  of  the  workers  entering  the  vineyards. 
The  workers’  identification  cards  were  checked 
to  verify  that  they  were  under  medical  supervision 
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and  the  workers  were  observed  to  be  sure  that 
they  were  wearing  clean  outer  clothing  at  the  be- 
ginning of  each  work  day.  Workers  who  had  no 
evidence  of  being  under  medical  supervision  or 
were  not  wearing  clean  outer  clothing  were  not 
allowed  to  work. 

The  grower  and  medical  supervisor  made  ar- 
rangements for  a medical  laboratory  technician  to 
be  present  on  several  occasions  to  draw  blood 
specimens  from  workers  arriving  at  the  ranch  for 
the  first  time  for  employment  as  grape  harvesters. 
Several  hundred  persons  who  had  been  harvest- 
ing grapes  in  other  locations  in  the  San  Joaquin 
Valley  were  screened  in  this  way  on  arrival  and 
none  was  found  to  have  low  cholinesterase  levels. 

The  medical  supervisor  returned  to  the  ranch 
a number  of  times  to  examine  workers  individu- 
ally for  signs  of  organophosphate  poisoning.  All 
depressed  cholinesterase  levels  found  in  blood 
samples  during  these  follow-up  visits  were  found 
only  in  the  first  work  crew  of  120  persons  who 
had  been  poisoned  and  there  was  no  evidence  of 
further  depression  in  these  same  workers  after 
the  initial  exposure.  Those  workers  from  the 
initial  poisoning  episode  who  were  found  to  have 
severely  depressed  cholinesterase  levels  were  or- 
dered by  the  medical  supervisor  not  to  engage  in 
any  activity  that  would  involve  substantial  body 
contact  with  treated  foliage;  these  employees 
were  assigned  to  other  tasks  on  the  ranch.  Those 
workers  with  moderate  cholinesterase  depressions 
were  allowed  to  continue  work  in  those  fields 
found  to  have  no  residues,  or  very  low  residues 
of  organophosphate  or  carbamate  pesticides  on 
the  foliage. 

On  September  22  the  order  prohibiting  the 
harvest  of  grapes  at  one  location  was  amended 
after  laboratory  tests  showed  a degradation  of  the 
residue  levels  on  the  fruit  and  foliage.  This  vine- 
yard was  released  to  be  hand-harvested.  No  em- 
ployee from  the  work  crew  originally  poisoned 
was  permitted  to  harvest  in  this  vineyard.  On 
October  1 the  order  issued  prohibiting  the  harvest 
of  a second  block  of  grapes  was  amended  to  per- 
mit the  hand-harvesting  of  a section  of  this  field, 
with  similar  restrictions  on  persons  who  were  al- 
lowed to  pick.  Pesticide  residue  levels  on  the  fruit 
and  foliage  had  been  found  to  have  decayed  to  a 
safe  level. 

Subsequent  to  the  initial  issuance  of  an  order 
prohibiting  the  harvest  in  a third  vineyard  the 
grower  had  attempted  to  remove  some  of  the  resi- 
dues from  the  fruit  and  foliage  by  washing  this 


vineyard  with  a soap  and  water  solution  applied 
with  a motorized  pesticide  spray  rig.  In  addition 
to  this  washing,  a rainstorm  helped  to  reduce  the 
amount  of  pesticide  residues  present,  as  verified 
by  laboratory  analysis.  On  October  5 this  order 
was  amended  to  permit  the  machine-harvest  of 
these  grapes  remaining  under  quarantine.  Hand- 
harvesting of  this  vineyard  was  not  permitted  due 
to  high  residue  levels  of  dialifor  still  remaining 
on  the  foliage,  even  though  residue  levels  on  the 
fruit  itself  were  below  the  legal  tolerance  of  1 
ppm  permitted  for  human  consumption  of  grapes. 
The  driver  of  a machine  harvester  rides  far  above 
the  grape  foliage. 

Estimates  were  made  of  the  levels  of  pesticide 
residues  to  which  the  original  work  crew  had  been 
exposed  before  the  onset  of  the  illnesses.  These 
estimates  were  based  upon  comparison  of  pesti- 
cide residue  level  at  the  time  of  sampling,  the 
dates  of  harvest,  and  the  dates  and  rates  of  appli- 
cation with  the  results  of  available  pesticide  resi- 
due degradation  studies. 

Workers  had  been  exposed  to  foliage  contain- 
ing up  to  57  ppm  of  phosalone  and  up  to  2.3  ppm 
phosalone  oxon.  Carefully  conducted  studies  of 
workers  in  citrus  groves  and  peach  orchards  dur- 
ing the  summer  seasons  of  1974,  1976  and  1977 
in  this  same  locale  did  not  show  significant  cho- 
linesterase depression  or  illness  when  workers 
were  exposed  to  levels  of  phosalone  and  phosa- 
lone oxon  residues  on  foliage  which  were  higher 
than  these  actually  measured  levels.  Therefore, 
these  levels  of  phosalone  or  phosalone  oxon  (or 
both ) on  grape  foliage  were  not  considered  to 
present  a toxic  hazard  to  persons  picking  grapes 
by  hand. 

It  appears  that  the  workers  had  been  exposed 
to  residues  of  up  to  100  ppm  of  dialifor  and  more 
than  2 ppm  of  dialifor  oxon  when  working  in  the 
three  different  locales.  These  levels  of  dialifor 
and  dialifor  oxon  were  determined  to  have  been 
toxic  to  the  workers  harvesting  these  grapes.  The 
investigation  led  to  the  conclusion  that  a number 
of  rows  in  several  vineyards  had  apparently  been 
treated  late  in  the  season,  and  that  probably  only 
about  half  of  the  required  30-day  worker  safety 
interval  had  passed  when  workers  were  exposed 
to  the  residues  of  dialifor  and  dialifor  oxon. 

Within  two  weeks  after  this  poisoning  incident 
occurred,  foliage  and  grape  samples  were  col- 
lected from  79  other  vineyards  that  had  been 
treated  with  dialifor.  Blood  specimens  were  col- 
lected from  workers  harvesting  grapes  in  these 
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vineyards.  Growers  and  workers  were  interviewed 
concerning  work  experience  in  these  other  vine- 
yards. No  evidence  was  found  concerning  adverse 
health  effects  associated  with  working  in  these 
other  vineyards. 

Discussion 

Since  1949  California  has  had  experience  with 
poisoning  of  field  workers  exposed  to  residues  of 
organophosphate  pesticides.  The  state  has  im- 
posed worker  safety  reentry  intervals  for  organo- 
phosphates  on  a number  of  crops.  In  most  cases 
when  poisoning  of  this  type  occurs  there  usually 
is  evidence  that  entry  was  not  in  compliance  with 
specified  intervals.  The  Federal  Environmental 
Protection  Agency  at  present  is  evaluating  Cali- 
fornia’s approach  to  protection  of  field  workers. 
It  appears  that  they  may  require  adherence  to 
safety  intervals  for  more  pesticides  and  crops  than 
are  required  now  and  for  longer  periods  than  the 
current  average  length  of  48  hours  for  the  Federal 
Safety  Intervals.  Many  of  the  required  safety  in- 
tervals in  California  exceed  seven  days. 

Several  recent  studies  by  the  Department  on 
foliage  residues  at  the  time  of  harvest,  and  of 
blood  and  urine  studies  of  field  workers  by  the 
Department  and  the  University  of  California  at 
Davis,  indicate  that  almost  all  growers  are  adher- 
ing to  prescribed  preharvest  and  worker  safety 
intervals. 

It  is  significant  that  several  hundred  new  work- 
ers brought  in  from  other  vineyards  in  the  San 
Joaquin  Valley  had  normal  cholinesterase  levels 
upon  arrival  at  the  ranch  where  pesticide  misuse 
had  led  to  the  above-mentioned  poisoning  inci- 
dent. During  the  same  month  in  which  this  poison- 
ing incident  occurred  the  University  of  California 
at  Davis  was  in  the  midst  of  a study  on  grape 
pickers.  The  study  was  underway  in  a nearby 
county  in  which  the  rates  of  organophosphate 
pesticide  application  for  grapes  are  the  highest  in 
the  San  Joaquin  Valley.  No  depressed  cholines- 
terase levels  were  noted  among  these  workers. 

As  for  the  medical  management  of  this  specific 
incident,  it  was  determined  that  most  of  the  work- 
ers desired  to  return  to  work  within  a few  days  of 
the  onset  of  illness  and  treatment.  They  wanted 
to  avoid  being  assigned  a lower-paying  nonpick- 
ing job  or  being  placed  on  disability  compensa- 
tion at  a lower  rate  of  pay.  The  medical  supervisor 
had  ordered  that  the  vineyards  with  high  levels 
of  foliage  residues  would  not  be  harvested  by 
hand  even  though  the  grapes  met  tolerance  re- 


quirements; these  three  vineyards  were  placed 
under  quarantine.  For  the  vineyards  that  had 
foliage  with  appreciable  (but  not  high)  levels  of 
organophosphate  residues  (previously  considered 
nontoxic  for  normal  workers)  the  medical  super- 
visor allowed  harvest  by  workers  with  normal 
cholinesterase  levels  and  by  some  workers  with 
moderate  but  not  severe  depression  of  cholines- 
terase values.  For  the  workers  with  severely  de- 
pressed cholinesterase  levels,  the  medical  super- 
visor permitted  work  only  at  jobs  that  either  did 
not  involve  contact  with  foliage  or  involved  pick- 
ing in  fields  with  no  organophosphate  or  carba- 
mate residues  present. 

In  the  process  of  analyzing  the  cholinesterase 
level  data  for  workers  at  the  close  of  the  picking 
season  on  this  ranch,  it  was  noted  that  of  the 
originally  exposed  workers,  although  further  de- 
pression of  the  low  cholinesterase  levels  did  not 
occur  while  under  medical  supervision,  the  return 
of  levels  toward  normal  was  slower  than  consid- 
ered desirable.  In  retrospect  it  appears  that  work- 
ers with  significantly  depressed  cholinesterase 
levels,  but  who  appear  to  be  clinically  normal, 
should  be  assigned  only  to  jobs  picking  crops  in 
fields  where  there  are  no  detectable  levels  of 
organophosphate  or  carbamate  pesticide  residues 
or  assigned  to  other  jobs  where  no  such  exposure 
would  be  expected  to  occur.  If  such  work  could 
not  be  found  they  should  be  placed  on  disability 
compensation  until  their  cholinesterase  levels  re- 
turn to  normal. 

Poisoning  of  field  workers  by  exposure  to  pesti- 
cide residues  on  foliage  in  a treated  field  is  not  a 
problem  commonly  diagnosed  and  reported  by 
physicians.  Most  reported  occupational  exposures 
to  pesticides  in  California  occur  in  persons  in- 
volved in  mixing,  loading  and  applying  pesticides. 
It  is  possible  that  there  is  some  underdiagnosis 
and  underreporting  of  such  incidents. 

Of  the  1,746  physicians’  reports  filed  in  1975 
that  contained  a suggestion  of  possible  pesticide 
involvement  in  an  occupational  exposure,  240 
were  classified  as  involving  employed  persons  who 
were  exposed  to  pesticides  with  no  obvious  illness 
resulting  (primarily  firemen  and  policemen),  an- 
other 163  were  placed  in  a category  of  uncon- 
firmed or  negative  for  actual  pesticide  exposure. 
It  appears  that  about  1,343  of  the  cases  may  have 
resulted  from  actual  pesticide  exposure.  Of  these, 
797  were  only  eye  or  skin  problems;  although 
these  can  be  very  troublesome,  they  all  appear  to 
have  been  treatable  without  permanent  adverse 
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effects.  Only  546  persons  developed  systemic 
effects  attributed  to  pesticide  exposure.  This  group 
deserves  very  careful  study  and  attention.  Most 
of  these  persons  were  not  ill  for  more  than  a few 
days  and  chronic  problems  apparently  did  not 
often  occur. 

In  1975,  in  the  category  of  field  workers  ex- 
posed to  pesticide  residues,  there  were  28  sys- 
temic, 1 15  skin,  21  eye,  and  3 eye  and  skin  cases 
reported  by  physicians.  Most  of  the  systemic  ill- 
nesses occurred  as  a result  of  one  incident  in 
which  the  grower  allowed  citrus  harvesters  to 
pick  before  the  safety  interval  for  ethyl  parathion 
had  expired.  In  this  incident,  the  grower  experi- 
enced crop  losses  due  to  the  quarantine  imposed, 
and  paid  sizable  medical  expenses  and  a fine  for 
violation  of  state  regulations. 

Deaths  attributable  to  occupational  pesticide 
exposure  rarely  occur  in  California.  Four  such 
deaths  have  occurred  since  1971.  In  1972  an 
applicator  in  a peach  grove  became  intoxicated 
from  drinking  alcoholic  beverages  while  working, 
spilled  some  parathion  upon  himself,  and  died;  a 
jail  trustee  working  as  a gardener  drank  paraquat 
from  an  unlabeled  wine  bottle  and  died.  In  1973 
a structural  pest  control  worker  died  and  in  1975 
another  structural  pest  control  worker  died— both 
when  cyanide  was  grossly  mishandled  and  il- 
legally used  indoors.  In  1974  there  were  no  oc- 
cupational deaths.  (In  1975  in  California,  there 
were  20  deaths  attributed  to  pesticides:  occupa- 
tional, 1;  accidental  or  homicide,  1;  homicide,  1, 
and  suicide,  17.  This  has  been  the  typical  pattern 
for  pesticide-caused  deaths  in  recent  years  in 
California.) 

The  large  number  of  acutely  ill  patients  in  this 
incident  severely  taxed  the  medical  resources  of 
the  physicans  involved  with  the  result  that  they 
directed  their  attention  to  giving  emergency  treat- 
ment which  left  no  time  for  filling  out  required 
state  forms.  This  was  made  increasingly  difficult 
by  the  fact  that  few  patients  spoke  English,  and 
that  they  left  after  being  treated  and  before  the 
physicians  could  get  the  necessary  information. 
The  physicians  believed  that  they  had  neither  the 
time  nor  facilities  for  locating  these  workers; 
therefore,  few  reports  were  filed. 

Concerns  were  expressed  by  several  groups 
representing  the  workers’  interests  that  the  lack 
of  complete  reporting  of  each  case  on  appropriate 
forms  separately  to  the  Division  of  Industrial 
Safety  and  to  the  Department  of  Health  allowed 
for  continued  underreporting  of  this  type  of  pesti- 


cide exposure  and  interfered  with  the  worker’s 
right  to  file  a claim  for  workman's  disability  com- 
pensation. 

Early  in  1977  an  inquiry  about  pesticide  poi- 
soning of  workers  in  general  and  about  this 
specific  incident  was  conducted  by  a committee 
of  the  Senate  of  the  California  Legislature.  Later 
in  the  legislative  session,  a new  law  (AB  1307) 
was  enacted  which  went  into  effect  in  January 
1978.  This  new  law  requires  that  all  suspected 
pesticide  illnesses  be  reported  to  the  county  health 
officer  by  telephone  within  24  hours.  In  the  case 
of  occupatonal  reports,  one  copy  of  the  Doctor’s 
First  Report  of  Work  Injury  is  to  be  mailed  to  the 
county  health  officer  within  seven  days.  Details 
of  these  reporting  requirements  can  be  obtained 
from  the  county  health  departments. 

Appendix 

Some  useful  sources  of  medical  information  for  phy- 
sicians about  pesticides  include  the  following: 

Addresses  Telephone  Numbers 

California  Department  of  Health,  (415)  843-7900 

Pesticide  Study  Unit  Ext.  505 

2151  Berkeley  Way 
Berkeley,  California  94704 

California  Department  of  Food  and  (916)  445-8400 

Agriculture,  Medical  Consultant 
1220  N Street 

Sacramento,  California  95814 

Donald  Morgan,  MD  (EPA  Consultant)  (319)  353-5558 
Iowa  Epidemiologic  Studies  Program  or  338-8474 

University  of  Iowa  Medical  School 
Iowa  City,  Iowa  52240 
Sacramento  Poison  Center 
Sacramento  Medical  Center 
2315  Stockton  Blvd. 

Sacramento,  California  95817 
San  Diego  Poison  Control  Center 
University  Hospital 
225  W.  Dickson  Street 
San  Diego,  California  92103 
Los  Angeles  (Thos.  Fleming) 

Poison  Center 

Children’s  Hospital  of  Los  Angeles 
4650  Sunset  Blvd. 

Los  Angeles,  California  90054 
Denver  Poison  Center 
Denver  General  Hospital 
301  W.  7th  Street 
Denver,  Colorado  80204 
Chevron  Chemical  Company 
Research  Laboratories 
940  Hensley  Way 
Richmond,  California  94806 
Dow  Chemical  Company 
2030  Dow  Center  Road 
Midland,  Michigan  48640 
Shell  Chemical  Company 
2401  Crow  Canyon  Road 
San  Ramon,  California  94583 


(916)  453-3692 
(714)  291-4000 
(213)  664-2121 

(303)  629-1123 
(415)  233-3737 

(517)  636-4400 

(415)  837-1531 
or  837-3120 
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The  Pathophysiology  and  Clinical 
Aspects  of  Hypercalcemic  Disorders 
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CHARLES  R.  KLEEMAN,  MD,  Los  Angeles 


For  the  purposes  of  this  review,  the  vast  and  increasingly  complex  subject  of 
hypercalcemic  disorders  can  be  broken  down  into  the  following  categories: 
(1 ) Physiochemical  state  of  calcium  in  circulation.  (2)  Pathophysiological  basis 
of  hypercalcemia.  (3)  Causes  of  hypercalcemia  encountered  in  clinical  prac- 
tice: causes  indicated  by  experience  at  the  University  of  California,  Los  Angeles; 
neoplasia;  hyperparathyroidism;  nonparathyroid  endocrinopathies;  pharma- 
cological agents;  possible  increased  sensitivity  to  vitamin  D;  miscellaneous 
causes.  (4)  Clinical  manifestations  and  diagnostic  considerations  of  hyper- 
calcemic disorders.  (5)  The  management  of  hypercalcemic  disorders:  general 
measures;  measures  for  lowering  serum  calcium  concentration;  measures  for 
correcting  primary  causes — the  management  of  asymptomatic  hyperparathy- 
roidism. 


PHYSICOCHEMICAL  STATE  OF 
CALCIUM  IN  CIRCULATION 

Total  serum  calcium  (Ca)  concentration  rep- 
resents the  sum  of  three  fractions:  protein-bound 
calcium  (CaProt),  diffusible  calcium  complexes 
(CaR)  and  ionized  calcium  (Ca++).  Ca++  and 
CaR  constitute  the  total  ultrafiltrable  calcium. 
Figure  1 graphically  depicts  the  various  compon- 
ents of  calcium  measured  in  29  normal  subjects.1 
For  clinical  purposes,  50  percent  of  total  serum 
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calcium  concentration  may  be  taken  as  an  ap- 
proximation of  the  Ca++  concentration.  Although 
both  the  CaProt  and  CaR  fractions  may  be  im- 
portant in  some  disorders  of  calcium  homeostasis, 
the  overwhelming  majority  of  clinically  important 
disturbances  in  serum  calcium  affect  the  Ca++ 
fraction.  Physiologically  this  is  the  component 
that  is  critically  regulated  and  maintained,  and  it 
is  with  this  component  that  our  present  review  is 
concerned.  Flowever,  a few  clinically  important 
comments  are  in  order  regarding  the  CaProt  and 
CaR  fractions. 

The  major  fraction  of  the  CaProt  consists  of 
calcium  bound  to  albumin1,2  (estimates  vary  from 
50  percent2  to  90  percent1)  with  about  10  percent 
to  15  percent  bound  to  globulins.  In  1935  Mc- 
Lean and  Hastings1  proposed  that  the  relationship 
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ABBREVIATIONS  USED  IN  TEXT 

3',5'-AMP  = 3',5'-adenosine  monophosphate 

Ca  = calcium 

Ca+-f-=  ionized  calcium 

cAMP  = cyclic  adenosine  monophosphate 

CaProt  = protein-bound  calcium 

CaR  = diffusible  calcium  complexes 

ECF  = extracellular  fluid 

EDT A = edetate  (ethylenediarninotetraacetate ) 

GC  = glucocorticoids 
GFR  = glomerular  filtration  rate 
iPTH  = immunoreactive  parathyroid  hormone 
MEA  = multiple  adenomatosis  syndromes  (multiple 
endocrine  adenomatosis) 

MRC  units  = Medical  Research  Council  units 
OAF  = osteoclast  activating  factor 
PGE  = prostaglandins  of  the  E series 
PHPT  = primary  hyperparathyroidism 
PTH  = parathyroid  hormone 
RECaP  = rapidly  exchangeable  calcium  pool 
TRCa  = tubular  reabsorption  of  calcium 
TRP  = tubular  reabsorption  of  phosphate 
VI  P = vasoactive  intestinal  peptide 
ZE  = Zollinger-Ellison  (syndrome) 


between  Ca‘+  and  the  concentration  of  protein  in 
the  blood  may  be  represented  by  the  mass  action 
equation: 


(Ca++)  (Prot“ ) 


= R=  10 


(CaProt) 

(temperature  25°C,  pH  7.35) 


where  Plot  is  equal  to  the  concentration  of 
plasma  protein,  primarily  albumin.  Since  K is  a 
constant,  the  numerator  and  the  denominator 
must  change  proportionately  in  any  physiologic 


[CoProtJ 


[CoR] 


[Co++] 


mM 


mg  / 100  ml 


J 


NON  DIFFUSIBLE 
39  5 % 


DIFFUSIBLE 

60  5 % 


( n = 29  ) 


or  pathologic  state.  Although  such  formulation 
may  be  an  oversimplification,  the  predicted  Ca++ 
from  the  nomogram  of  McLean  and  Hastings 
generally  agrees  well  with  observed  values  ob- 
tained by  the  original  frog  heart  bioassay  method 
for  Ca++3  and  by  direct  chemical  and  calcium  elec- 
trode measurements.1,4  The  day-to-day  fluctua- 
tion in  total  serum  calcium  concentration  in  nor- 
mal subjects  is  almost  totally  accounted  for  by 
corresponding  change  in  CaProt.  The  Ca++  is 
maintained  within  a very  narrow  range.5,6 

The  relationship  between  albumin  and  CaProt 
in  normal  human  subjects  and  patients  with  vari- 
ous protein  disorders  is  illustrated  in  Figure  2. 7 
It  is  apparent  that  albumin  binds  calcium  in  a 
predictable  manner  under  all  conditions  studied. 
Approximately  1 mole  of  albumin  binds  1.23 
moles  of  calcium,  or  1 gram  of  albumin  binds 
0.713  mg  of  calcium.  In  practice,  a change  in 
serum  albumin  concentration  of  1 gram  per  dl 
may  be  expected  to  result  in  a change  of  total 
serum  calcium  concentration  of  0.8  mg  per  dl  in 
the  same  direction.  The  calcium-binding  property 
of  different  fractions  of  globulins  differs  in  differ- 
ent clinical  situations,  a-globulins  appear  to  have 
no  calcium  binding  capacity;  /3-globulins  bind 
calcium  in  normal  subjects  and  in  patients  with 
non-myeloma  forms  of  hypergammaglobulinemia; 
and  y-globulins,  which  do  not  bind  calcium  in 
normal  subjects,  are  found  to  bind  calcium  in 
patients  with  multiple  myeloma.2  Although  in 
patients  with  multiple  myeloma  in  whom  an  in- 
crease in  Ca  concentration  develops  there  is  a 


Figure  1. — Components  of  serum  total  calcium  obtained 
from  ultrafiltration  data  in  29  normal  subjects.  Indicated 
percentages  are  the  mean  values  for  the  group.  (Re- 
printed from  Moore’  with  permission.) 


Figure  2. — Albumin-calcium  relationship  in  normal  sub- 
jects and  patients  with  various  protein  disorders.  (Re- 
printed with  permission  from  Prasad  and  Flink.’) 
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true  increase  in  Ca+%  in  rare  instances  the  hyper- 
calcemia may  be  totally  accounted  for  by  the  in- 
crease in  CaProt8  which  is  physiologically  non- 
disruptive. 

Changes  in  CaProt  may  result  from  either  a 
change  in  plasma  protein  concentration  or  a 
change  in  protein  calcium-binding  capacity.  If  a 
tourniquet  is  applied  for  three  minutes  before 
obtaining  a blood  sample,  transudation  of  pro- 
tein-free fluid  out  of  the  capillaries  will  result  in 
concentration  of  the  plasma  proteins  and  a rise 
in  the  protein-bound  calcium.  This  phenomenon 
may  account  for  a mean  increase  of  22  percent 
for  serum  protein,  10  percent  for  serum  calcium 
and  4 percent  for  serum  magnesium.11  A similar 
mechanism  of  in  vivo  ultrafiltration  probably  also 
accounts  for  the  known  influence  of  posture  on 
Ca.°  In  this  respect,  blood  collection  in  the  sitting 
position  is  probably  the  most  practical  form  ol 
standardization. 

Changes  in  serum  sodium  and  hydrogen  ion 
concentrations  are  known  to  be  capable  of  alter- 
ing the  protein  binding  capacity  for  calcium.  Wal- 
ser  showed  that  severe  hyponatremia  (less  than 
120  mEq  per  liter)  and  hypernatremia  (greater 
than  155  mEq  per  liter)  cause  predictable  changes 
in  Ca  concentration  secondary  to  changes  in 
calcium  binding  properties  of  plasma  proteins.10 
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Figure  3. — Rebound  increase  in  plasma  ultrafiltrable 
calcium  during  recovery  phase  from  respiratory  alkalo- 
sis and  acidosis  [data  derived  from  Prasad,  Brown  and 
Flink'1]. 


Hyponatremia  causes  an  increase  in  CaProt  and, 
therefore,  slight  hypercalcemia,  while  hyperna- 
tremia causes  a decrease  in  CaProt  and,  there- 
fore, slight  hypocalcemia.  In  neither  case  is  the 
concentration  of  Ca  + altered.  Consistent  pH 
effects  on  Ca++  have  been  observed  in  both  serum 
and  whole  blood.  Cat+  varies  inversely  and  CaProt 
varies  directly  with  pH.  Therefore,  an  increase  in 
pH  leads  to  a decrease  in  Ca++  and  a correspond- 
ing increase  in  CaProt.  The  total  calcium  concen- 
tration may  remain  unchanged.  Average  change 
in  serum  Ca++  for  1.0  unit  pH  change  is  0.42 
mmole  per  liter  (1.68  mg  per  dl)  in  the  opposite 
direction.1 

A rebound  phenomenon  in  ultrafiltrable  cal- 
cium concentration  has  been  observed  in  dogs 
recovering  from  respiratory  alkalosis  and  acido- 
sis.11 Ultrafiltrable  calcium  decreases  slightly  dur- 
ing respiratory  alkalosis,  but  a clear  rebound  in- 
crease is  seen  during  the  recovery  phase  (Figure 
3).  A similar  but  reverse  series  of  changes  is 
seen  in  respiratory  acidosis  and  during  recovery. 
The  posthypercapnic  reduction  in  ultrafiltrable 
calcium  may  be  an  important  contributory  cause 
in  the  development  of  fatal  ventricular  fibrillation 
— a complication  previously  attributed  solely  to 
hyperkalemia.12  A similar  mechanism  may  be 
responsible  for  certain  unexplained  postsurgical 
deaths  in  man.13  The  fatalities  usually  occurred 
after  rapid  reduction  of  carbon  dioxide  tension 
which  became  elevated  during  anesthesia. 

While  the  citrate  ion  is  the  most  potent  cal- 
cium-complexing  agent  in  blood,  calcium  citrate 
accounts  for  only  3 percent  of  the  bound  calcium 
and  therefore  plays  an  insignificant  role  in  the 
binding  and  transport  of  calcium  in  plasma  or 
body  fluids.  The  practice  of  routine  administra- 
tion of  calcium  salts  during  massive  citrated 
blood  replacement  is  now  considered  unwarranted 
and  is  probably  dangerous.14'16  During  the  treat- 
ment of  hypercalcemia  with  edetate  (ethylenedia- 
minotetraacetate  [edta]),  Ca++  may  be  progres- 
sively complexed  in  the  absence  of  commensurate 
changes  in  total  calcium  concentration.  Ca++  con- 
centration measurement  is  therefore  more  mean- 
ingful than  that  of  total  calcium  levels  in  gauging 
the  effect  of  edta  therapy,  especially  before  renal 
excretion  of  the  complexed  Ca  is  fully  augmented. 
Calcium  may  also  form  complexes  with  heparin. 
Consequently,  heparinized  whole  blood  Ca++  con- 
centration may  be  less  than  that  in  the  correspond- 
ing serum.1  Finally,  hypercalcemia  associated  with 
experimental  acute  uremia  induced  by  bilateral 
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nephrectomy  has  been  attributed  to  a rise  in  serum 
citrate  level  and  an  increase  in  calcium-citrate 
complexes.17 

With  the  development  of  specific  electrodes 
which  allow  direct  measurement  of  Ca++,  a num- 
ber of  reports  have  evaluated  the  usefulness  of 
measuring  Ca++  versus  total  serum  Ca  concentra- 
tion in  the  diagnosis  of  hypercalcemic  disord- 
ers.1418 In  general,  a close  correspondence  is  ob- 
served between  directly  measured  Ca++  values  and 
those  predicted  from  established  nomograms.11 
In  one  study,  Ca++  and  total  Ca  concentrations 
were  measured  in  149  serum  samples  from  48 
patients  with  hyperparathyroidism.18  Although 
better  diagnostic  accuracy  was  achieved  by  Ca++ 
measurements,  hypercalcemia  was  detected  in  all 
patients  upon  repeated  testing  using  either  method 
of  measurement.  Several  groups  of  workers,  how- 
ever, have  advocated  clear  diagnostic  superiority 
of  Ca++  determinations  in  a number  of  calcium 
homeostatic  disorders.19-22 

PATHOPHYSIOLOGICAL  BASIS  OF 
HYPERCALCEMIA 

Hypercalcemia  generated  by  a direct  intraven- 
ous infusion  of  calcium  at  a rate  of  9.8  mg  per 
kg  of  body  weight  per  hour  is  illustrated  in  Figure 
4. 2 As  soon  as  the  infusion  was  stopped,  recovery 
occurred  promptly  and  normocalcemia  was  re- 
stored within  three  hours.  Recovery  from  acutely 
induced  hypocalcemia  was  equally  rapid  and  com- 
plete. Garty  and  associates24  also  found  a prompt 


Figure  4. — Acute  homeostasis  of  calcium  in  a fasted 
adult  dog.  Dose  of  calcium  was  10  mg  per  kg  of  body 
weight  as  gluconate,  given  by  continuous  intravenous 
infusion  over  a one-hour  period.  Dose  of  edetate  (EDTA 
[ethyienediaminotetraacetate])  was  sufficient  to  chelate 
10  mg  of  calcium  per  kg  of  body  weight  over  the  same 
period.  (Reprinted  from  Copp-3  with  permission.) 


correction  of  induced  hypercalcemia  (18  to  20 
mg  per  dl)  at  a time  when  only  10  percent  to 
15  percent  of  the  infused  load  was  excreted.  The 
"buffering”  of  such  calcium  loads  has  been  at- 
tributed to  the  rapid  exchange  of  the  adminis- 
tered calcium  with  a metabolically  active  part  of 
the  skeleton  which  is  in  dynamic  equilibrium  with 
the  extracellular  calcium  pool.211’25  The  efficiency 
of  this  rapidly  exchangeable  calcium  pool  (RECap) 
in  buffering  acute  changes  of  extracellular  fluid 
( ecf  ) calcium  concentration  is  in  some  way 
influenced  by  the  prevailing  metabolic  state  of 
the  skeleton.  For  example,  in  chronic  parathy- 
roidectomized  dogs,  in  which  normal  plasma  cal- 
cium concentration  is  maintained  by  high  oral 
calcium  intake,  the  buffering  capacity  against  acute 
changes  in  ecf  calcium  levels  is  notably  im- 
paired.29 On  the  other  hand,  when  normocal- 
cemia in  these  animals  is  maintained  by  vitamin 
D (which  increases  bone  turnover  activities),  the 
buffering  capacity  against  induced  hypocalcemia 
is  improved  to  a pronounced  degree,  although 
not  completely  restored.27  The  rate  of  recovery 
from  induced  hypocalcemia  is  also  enhanced  in 
pathophysiological  states  characterized  by  in- 
creased skeletal  turnover  activities — for  example, 
in  normal  growing  dogs  and  in  dogs  given  phar- 
macological doses  of  parathyroid  hormones.28 
Recovery  from  induced  hypocalcemia  is  also 
accelerated  with  growth  hormone  administration.29 
Pretreatment  with  imidazole,  a stimulant  of  aden- 
osine 3',5'-phosphodiasterase  activity,  which  in- 
creases degradation  of  cyclic  3',5'-adenosine 
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Figure  5. — Effect  on  plasma  calcium  level  of  continuous 
infusion  of  5 mg  of  calcium  per  kg  of  body  weight  per 
hour  for  a period  of  seven  hours:  with  no  added  para- 
thyroid extract  (PTE)  (dotted  line);  with  simultaneous 
infusion  of  0.1  unit  of  PTE  per  kg  of  body  weight  per 
hour  (broken  line),  and  with  simultaneous  infusion  of 
1.0  unit  of  PTE  per  kg  of  body  weight  per  hour  (solid 
line).  (Reprinted  from  Copp33  with  permission.) 
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monophosphate  (3',5'-amp),  reduces  the  re- 
sponse.-8 In  man,  the  increased  sensitivity  of 
hypoparathyroid30  and  hypothyroid31  patients  to 
oral  calcium  loads  may  be  the  result  of  an  im- 
pairment in  buffering  capacity  of  this  RECap 
secondary  to  a reduced  rate  of  bone  turnover  and 
metabolic  activity. 

When  calcium  is  infused  at  a constant  rate  of 
5 mg  per  kg  of  body  weight  per  hour  for  several 
hours  in  a dog  with  intact  parathyroid  glands,  an 
equilibrium  with  sustained  hypercalcemia  of  1 1.6 
mg  per  dl  is  established  (Figure  5,  dotted  line). 21 
The  stabilization  of  the  hypercalcemia  suggests 
that  the  removal  of  calcium  from  ecf  through 
bone  uptake  and  urinary  excretion  has  balanced 
the  calcium  added  to  ecf  through  infusion.  Since 
the  increase  in  calcium  excretion  was  known  and 
accounted  for  0.5  mg  per  kg  per  hour,  net  move- 
ment of  calcium  into  bone  must  account  for  the 
remaining  4.5  mg  per  kg  per  hour  of  calcium 
infused.  This  net  bone-ward  movement  of  calcium 
appears  to  depend  on  plasma  calcium  concentra- 
tion. Figure  6 illustrates  the  plasma  calcium  levels 
in  an  8-week-old  parathyroidectomized  pig  in 
which  the  rate  of  calcium  infusion  was  progres- 
sively increased.23  It  can  be  seen  that  with  each 
increment  in  the  rate  of  calcium  infusion,  a new 
equilibrium  was  attained  at  a higher  plasma  cal- 
cium concentration.  This  suggests  that  the  addi- 
tion of  calcium  into  ecf  would  lead  to  a progres- 
sive elevation  in  calcium  concentration  which,  in 
turn,  would  result  in  increasing  net  bone  calcium 
sequestration  until  a new  equilibrium  is  reached. 


Figure  6. — Result  of  infusion  of  calcium  at  various  rates 
(5,  10,  15  and  20  mg  of  calcium  per  kg  of  body  weight 
per  hour)  on  the  plasma  calcium  level  in  an  eight-week- 
old  parathyroidectomized  pig.  (Reprinted  from  Copp33 
with  permission.) 


In  the  new  steady  state  the  net  increase  in  calcium 
load  is  balanced  by  an  increased  bone  calcium 
uptake  and  plasma  calcium  concentration  be- 
comes stable,  albeit  at  a higher  level.  Parathyroid 
hormone  is  not  essential  for  this  sequence  of 
adaptive  changes,  although  its  absence  appears 
to  retard  the  correction  of  hypercalcemia  to  basal 
calcium  concentrations  after  the  discontinuation 
of  the  calcium  load. 

Therefore,  the  addition  of  calcium  into  ecf 
results  in  predictable  hypercalcemia.  This  hyper- 
calcemia, however,  is  promptly  stabilized  and 
prevented  from  escalating  by  the  safety  valve  ac- 
tion of  increased  urinary  excretion  and  bone  up- 
take of  calcium  so  that  a new  steady  state  is 
established.  Although  the  kidney  ameliorates  the 
burden  on  bone  to  buffer  the  added  calcium  load 
and  therefore  the  severity  of  hypercalcemia,  it 
can  also  be  paradoxically  incriminated  for  sus- 
taining the  hypercalcemia  by  its  failure  to  excrete 
the  entire  added  calcium  load  (theoretically,  the 
kidney  has  the  capability  of  excreting  up  to  about 
10  grams  of  calcium  a day). 

Figure  5 also  illustrates  that  when  parathyroid 
extract  is  infused  simultaneously  with  calcium,  no 
equilibrim  was  achieved  during  the  seven  hours 
of  study  and  that  the  hypercalcemia  failed  to  re- 
solve promptly  after  the  infusion  was  discon- 
tinued. The  effect  of  bovine  parathyroid  hormone 
or  extract  on  calcium  homeostasis  in  man  was 
examined  in  detail  by  Froeling  and  Bijvoet.32  Part 
of  these  authors’  study  is  illustrated  in  Figure  7. 
During  infusion  of  the  hormone  or  its  extract,  an 
average  circulating  concentration  of  3 ng  per  ml 
was  maintained  and  this  subsequently  took  three 
hours  to  drop  to  half  the  peak  concentration.  On 
the  other  hand,  the  rate  of  cyclic  amp  excretion 
synchronized  tightly  with  the  initiation  and  dis- 
continuation of  the  infusion,  suggesting  that  the 
renal  action  of  the  hormone  did  not  outlast  the 
infusion.  If  urinary  cyclic  amp  is  a valid  index  of 
the  quantity  of  circulating  biologically  active 
parathyroid  hormone,  then  the  immunoassayable 
parathyroid  hormone  detected  in  serum  after  ces- 
sation of  parathyroid  hormone  infusion  must 
represent  the  inactive  degradation  product(s). 

Hydroxyproline  excretion  increased  and  de- 
clined more  gradually  suggesting  that  the  action 
of  parathyroid  hormone  on  bone  outlasts  the 
presence  of  active  hormone  in  circulation.  The 
development  of  hypercalcemia  was  associated 
with  an  increase  in  hydroxyproline  excretion  (re- 
flecting increased  bone  resorption)  and  a success- 
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ful  attempt  by  the  kidney  not  to  excrete  any  of 
the  newly  gained  calcium  (virtual  absence  of  an 
increase  in  “cumulative  urinary  calcium  loss”). 
On  the  other  hand,  the  correction  of  the  hyper- 
calcemia was  associated  with  a parallel  decline  in 
iiydroxyproline  excretion  and  an  increase  in  urin- 
ary calcium  loss.  Clearly,  the  generation  and  the 
maintenance  of  this  form  of  hypercalcemia  re- 
quires the  participation  of  both  bone  and  kidney. 

Parfitt,25  in  his  comprehensive  review  on  the 
action  of  parathyroid  hormone  on  bone,  suggested 
that  clinical  hypercalcemia  may  be  considered 
under  two  categories:  the  equilibrium  hypercal- 
cemia due  to  increased  activity  of  homeostatic 
mechanism  which  regulates  blood-bone  equili- 
brium and  the  disequilibrium  hypercalcemia  due 
to  accelerated  net  bone  resorption  (Table  1). 
Lloyd33  rendered  a similar  analysis  in  a group  of 


patients  with  primary  hyperparathyroidism.  Most 
patients  with  primary  hyperparathyroidism  have 
slowly  growing  adenomas  and  equilibrium  hyper- 
calcemia. The  sustained  increase  in  the  release  of 
modest  amounts  of  parathyroid  hormone  results 
in  a proportionate  increase  in  mobilization  of 
calcium  from  bone  into  ecf.  The  calcium  con- 
centration in  ecf  will  progressively  rise  until  bone 
sequestration  of  calcium  once  again  equals  bone 
calcium  mobilization.  The  resetting  of  blood-bone 
equilibrium  is  paralleled  by  an  increase  in  renal 
threshold  for  calcium  so  that  little  or  none  of  the 
newly  gained  calcium  is  lost  from  the  body- 
much  like  the  experiment  depicted  in  Figure  7. 
This  form  of  hypercalcemia  may  be  maintained 
indefinitely  without  continued  loss  of  calcium 
from  either  the  bone  or  the  body.  A net  removal 
of  150  mg  of  calcium  from  bone  into  ecf  and 
retained  by  the  kidney  from  excretion  would  be 
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Figure  7. — Effect  of  continuous  intravenous  infusion  over  24  hours  of  parathyroid  extract  (PTE)  or  parathyroid 
hormone  (PTH)  at  a rate  of  2 USP  units  per  kg  of  body  weight  per  hour  in  five  persons  on:  (left  panel)  serum 
immunoassayable  parathyroid  hormone  and  urinary  excretion  rates  of  cyclic  adenosine  monophosphate  (UV 
3',5'-cAMP)  and  hydroxyproline;  (right  panel)  concentration  in  the  serum,  urinary  excretion  rate  and  cumu- 
lative urinary  loss  of  calcium.  Closed  circles  and  drawn  lines  refer  to  average  ± SEM  of  measurements  on  the 
infusion  and  the  postinfusion  day,  and  open  circles  and  interrupted  lines  to  control  measurements  in  the  same 
persons.  (Reprinted  from  Froeling  and  BijvoeF  with  permission.) 
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TABLE  1. — Comparison  of  Equilibrium  Hypercalcemia  Due  to  Increased 
Activity  of  Homeostatic  Mechanism  Which  Regulates  the  Blood-Bone 
Equilibrium  with  Disequilibrium  Hypercalcemia  Due  to  Increased 
Net  Bone  Resorption" 


V'ariety  of  Hypercalcemia 

Characteristic  Equilibrium  Disequilibrium 


Liability  to  change  Stable  Unstable 

Rate  of  progression  Slow  Rapid 

Size  of  negative  calcium  balance Small  Large 

Increase  in  urinary  calcium  Small  Large 

Renal  failure:  incidence  Rare  Common 

Renal  failure:  effect  on  plasma  calcium  Fall  Rise 

Response  of  plasma  calcium  to  corticosteroids No  change  Fall 

Lloyd  type  of  primary  hyperparathyroidism  II  I 


‘Reproduced  from  Parfitt25  with  permission. 


adequate  to  raise  plasma  calcium  by  2 mg  per  dl. 
Parfitt  calculated  that  if  chronic  hypercalcemia 
of  mild,  stable  hyperparathyroidism  were  simply 
an  indefinite  extension  of  acute  hypercalcemia 
akin  to  laboratory  infusion  studies,  then  the 
generation  and  maintenance  of  an  elevation  of 
plasma  calcium  by  only  1 mg  per  dl  would  lead 
to  the  total  exhaustion  of  skeletal  calcium  in 
seven  years.25  The  production  of  sustained  hy- 
percalcemia by  simultaneous  resetting  of  blood- 
bone  equilibrium  and  renal  calcium  reabsorption 
(rather  than  by  continuous  and  unbridled  calcium 
drain  from  the  bone)  is  also  seen  in  experiments 
with  dogs  given  chronic  low  dose  (0.2  Medical 
Research  Council  units  [mrc  units]  per  kg  of 
body  weight  per  hour)  of  purified  parathyroid 
hormone.34  Hypercalcemia  ( maximum  rise  of  2 
to  3 mg  per  dl)  was  produced  in  the  absence  of 
elevation  of  circulating  hydroxyproline  concen- 
tration and  bone  histology  examined  after  two  to 
three  weeks  of  continuous  parathyroid  hormone 
infusion  showed  no  evidence  for  either  osteo- 
clastic or  osteocytic  resorption.  Furthermore,  in- 
testinal calcium  absorption  rose,  urine  calcium 
clearance  fell  and  the  animals  were  in  fact  in 
positive  calcium  balance. 

In  pronounced  contrast  to  the  equilibrium  hy- 
percalcemia, disequilibrium  hypercalcemia  is  the 
result  of  rapid  bone  resorption  or  destruction  with 
consequent  outpouring  of  large  quantities  of  cal- 
cium into  ecf.  Renal  calcium  reabsorption  ca- 
pacity probably  becomes  rapidly  saturated  and 
a large  excess  of  calcium  is  excreted.  Unfortun- 
ately, this  safety  valve  function  of  the  kidney  may 
be  compromised  by  the  frequent  development  of 
renal  failure*  in  hypercalcemias  of  this  kind  re- 

*Tlie role  of  renal  calcium  excretion  in  regulating  the  severity 
of  a given  hypercalcemic  state  is  also  suggested  by  the  recent 
experimental  work  of  Weisbrode  and  Capen.35 


suiting  in  further  escalation  in  the  magnitude  of 
hypercalcemia.  Disequilibrium  hypercalcemia  may 
occur  in  rapidly  progressive  primary  hyperpara- 
thyroidism, immobilization,  multiple  myeloma, 
metastatic  cancer  of  bone  and  severe  vitamin  D 
intoxication.25  According  to  Parfitt,25  this  variety 
of  hypercalcemia  may  be  more  responsive  to 
corticosteroid  administration. 

In  clinical  practice,  the  natural  history  of  any 
given  case  of  hypercalcemia  probably  consists  of 
a series  of  alternating  equilibrium  and  disequili- 
brium phases.  In  one  case,  the  overall  pattern 
may  be  predominantly  of  the  equilibrium  variety 
while,  in  the  other,  the  disequilibrium  variety  may 
predominate. 

CAUSES  OF  HYPERCALCEMIA 
ENCOUNTERED  IN  CLINICAL  PRACTICE 

Experience  at  the  University  of  California, 
Los  Angeles 

At  the  University  of  California,  Los  Angeles, 
Medical  Center,  from  April  1,  1975,  to  March  31, 
1976,  a total  of  184  patients  were  found  to  have 
one  or  more  serum  calcium  determinations  equal 
to  or  exceeding  11.0  mg  per  dl.  Figure  8 illus- 
trates the  breakdown  of  these  cases  into  age 
groups.  About  40  percent  of  the  total  cases  were 
found  in  patients  in  the  first  two  decades  of  life. 
With  the  exception  of  one  case  of  primary  hy- 
perparathyroidism, no  apparent  cause  for  hyper- 
calcemia was  documented  in  the  remaining  70 
patients.  The  most  likely  explanation  for  this 
interesting  finding  is  the  phenomenon  known  as 
physiological  hypercalcemia  which  will  be  further 
discussed  in  later  sections.  Causes  or  associated 
conditions  were  identified  in  80  patients  and  are 
depicted  in  Figure  9.  Malignancy  clearly  leads  the 
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list  as  a cause  of  hypercalcemia  followed  by  pri- 
mary hyperparathyroidism.  This  is  in  conformity 
with  experience  from  other  studies  in  patients  in 
hospital.36"18  The  “recent  calcium  load”  category 
consists  mainly  of  subjects  who  have  previously 
received  calcium  during  cardiac  surgical  opera- 
tions or  cardiac  resuscitation.  A few  remaining 
patients  were  receiving  parenteral  hyperalimenta- 
tion or  calcium  infusion  for  diagnostic  purposes. 
The  five  patients  who  manifested  hypercalcemia 


Number  of  Patients 


Figure  8. — Age  distribution  of  patients  with  hypercal- 
cemia seen  at  the  University  of  California,  Los  Angeles, 
Medical  Center  from  April  1975  to  March  1976. 


Number  of  Coses 


Figure  9. — Causes  of  hypercalcemia  encountered  at  the 
University  of  California,  Los  Angeles,  Medical  Center 
from  April  1975  to  March  1976. 


while  receiving  thiazide  therapy  may  have  had 
primary  hyperparathyroidism  (vide  infra)  but  the 
diagnosis  was  not  conclusively  established.  Of  the 
patients  in  whom  hypercalcemia  developed  while 
receiving  hemodialysis  therapy  or  after  renal 
transplantation,  none  were  receiving  vitamin  D or 
supplemental  calcium  and  the  hypercalcemia  was 
attributed  to  parathyroid  hyperplasia  or  “tertiary 
hyperparathyroidism.”  In  the  two  patients  who 
had  hypercalcemia  associated  with  bone  disease, 
one  had  histiocytosis  and  the  other  had  Paget 
disease.  Figure  10  depicts  the  distribution,  ac- 
cording to  age  groups  of  patients,  of  two  hyper- 
calcemic  syndromes  diagnosed  most  frequently 
in  our  hospital.  Both  conditions  almost  exclu- 
sively afflict  the  older  age  groups.  Primary  hyper- 
parathyroidism characteristically  occurs  most  fre- 
quently in  the  fifth  decade,  while  the  number  of 
malignancy-associated  hypercalcemic  cases  dra- 
matically increases  in  the  fourth  decade  and  there- 
after continues  as  the  predominant  cause  of  hy- 
percalcemia encountered  in  hospital  practice. 

The  proportion  of  primary  hyperparathyroid- 
ism as  a cause  of  hypercalcemia  increases  and 
that  of  malignancy  decreases  as  the  studied  pop- 
ulation becomes  less  selective.  Therefore,  in  the 
67  patients  with  abnormal  serum  calcium  con- 
centrations detected  by  routine  analysis  in  25,847 
persons  seen  consecutively  at  a general  medical 
clinic,  about  half  had  hyperparathyroidism  and 
a quarter  had  malignancies.39  In  15,903  subjects 
who  accepted  invitation  to  a health  check  service, 
95  had  hypercalcemia  confirmed  by  repeated 
testing.40  Of  these  95  patients,  only  two  had 
malignancies.  Hyperparathyroidism  was  suspected 
in  88  patients  of  whom  59  had  neck  exploration 
by  the  time  of  reporting  and  57  had  parathyroid 


Figure  10. — Age  distribution  of  patients  with  primary 
(1°)  hyperparathyroidism  and  neoplasia  hypercalcemia 
seen  at  the  University  of  California,  Los  Angeles,  Medi- 
cal Center  from  April  1975  to  March  1976. 
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TABLE  2. — Causes  of  Hypercalcemia 


1.  Neoplasms 
Skeletal  metastases 

Increased  production  of  parathyroid  hormone  (PTH) 
or  PTH-like  factors 
Coexistent  hyperparathyroidism 
Ectopic  PTH  secretion  (pseudohyperparathyroidism) 
Non-PTH  hypercalcemic  factors 
Osteolytic  phytosterols 
Prostaglandins 
Osteoclast  activating  factors 
Vasoactive  intestinal  peptides  (VIP) 
Neoplasm-related  complications 
Dehydration 
Acute  immobilization 

Therapeutic  agents:  estrogens,  androgens,  proges- 
tins,  tamoxifen 

Adrenal  insufficiency  secondary  to  tumor  metastases 
Hyperproteinemia 

2.  Hyperparathyroidism 
Primary  hyperparathyroidism 

Idiopathic 

Familial 

Association  with: 

Extraparathyroid  neoplasia 
Thyrotoxicosis 

Multiple  endocrine  abnormalities 
Hypercalcemic  secondary  hyperparathyroidism 
Renal  failure: 

Acute 

Chronic 

Post-renal  transplant 

Osteomalacia  associated  with  malabsorption 
Postresection  of  bone  or  soft  tissue  tumors  associ- 
ated with  vitamin  D resistant  osteomalacia/ 
rickets 

3.  Nonparathyroid  endocrinopathies 
Hyperthyroidism 
Hypothyroidism 
Hypoadrenocorticism 
Pheochromocytoma 
Acromegaly 

4.  Pharmacological  agents 
Vitamin  D and  its  metabolites 
Vitamin  A 

Milk-alkali  syndrome 
Thiazide  diuretics 
Calcium 
Lithium 

5.  Possible  increased  sensitivity  to  vitamin  D 
Granulomatous  disease:  sarcoidosis,  tuberculosis,  his- 
toplasmosis, coccidioidomycosis 

Idiopathic  infantile  hypercalcemia 

6.  Miscellaneous 
Physiological  hypercalcemia 
Immobilization 

Other  hypercalcemic  conditions  in  children 
Acute  renal  failure,  usually  associated  with  rhabdo- 
myolysis 

Chronic  renal  failure 

Phosphorus  depletion  in  uremic  patients 

Hypophosphatasia 

Generalized  periostitis 


adenomata.  In  both  series,  subjects  older  than  40 
years  constituted  the  bulk  of  the  population 
studied. 

Selected  aspects  of  the  various  causes  of  hyper- 
calcemia (Table  2)  encountered  in  clinical  prac- 
tice will  now  be  discussed. 

Neoplasia 

Neoplastic  disease,  as  previously  discussed,  is 
probably  the  most  common  cause  of  hypercal- 
cemia encountered  in  hospital  practice.  The  ma- 
lignancy most  frequently  complicated  by  hyper- 
calcemia is  breast  cancer.  Elevated  serum  calcium 
concentrations  in  this  disease  are  usually  associ- 
ated with  skeletal  metastases,  although  the  sever- 
ity of  hypercalcemia  is  not  necessarily  correlated 
with  the  extent  of  metastatic  bone  destruction. 
Therefore,  some  women  with  extensive  skeletal 
metastases  never  become  hypercalcemic,  while  in 
others  with  apparently  no  bone  involvement  pro- 
nounced hypercalcemia  developed.”  In  from  7 
percent”'  to  25  percent4-  of  patients  with  breast 
cancer  hypercalcemia  may  develop,  sometimes 
precipitated  by  hormone  therapy.”  ” Thomas  and 
associates15  detected  hypercalcemia  in  42  percent 
of  their  breast  cancer  patients  at  some  stage  of 
the  disease,  and  other  workers  have  reported 
similar  findings.40,47 

Of  the  tumors  which  frequently  cause  hyper- 
calcemia in  the  absence  of  bone  involvement,* 
cancer  of  the  lung  and  renal  cell  carcinoma  top 
the  list.40,50  Bender  and  Hansen51  found  that  in 
12.5  percent  of  200  patients  with  lung  cancer 
hypercalcemia  developed  at  some  stage  of  their 
disease.  This  complication  was  found  predomi- 
nantly associated  with  epidermoid  and  large  cell 
anaplastic-cancer,  but  was  uncommonly  associ- 
ated with  adenocarcinoma  and  oat  cell  carcinoma, 
the  two  cell  types  most  frequently  associated  with 
skeletal  metastases.  In  a group  of  118  patients 
with  renal  cell  carcinoma,  Warren  and  associates52 
found  15(13  percent)  instances  of  hypercalcemia 
before  the  operation.  Several  other  reviews  .Have 
summarized  different  types  of  cancer  causing  hy- 
percalcemia of  malignancy.49,50’53"50 

The  mechanism  of  intraskeletal  tumor-induced 
bone  resorption  is  not  clear.  Direct  pressure  effect 
and  local  release  of  chemical  and  hormonal  sub- 

*Normal  radiographs  do  not  necessarily  exclude  the  presence 
of  skeletal  metastases.  Bachman  and  Sproui,4*  in  an  autopsy  series, 
documented  that  only  50  percent  of  cases  with  histologically 
demonstrable  osseous  metastases  had  radiographic  findings  sug- 
gestive of  metastatic  cancer.  Increased  diagnostic  yield  may  be 
achieved  by  the  additional  use  of  other  procedures  such  as  bone 
biopsy,  marrow  aspiration  and  bone  scanning. 
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stances  by  tumor  are  some  of  the  postulated  fac- 
tors. These  substances  include  hydrogen  ions, 
citrates,  osteoclast  activating  factors  and  pros- 
taglandins, some  of  which  will  be  discussed  in 
the  following  sections. 

Hypercalcemia  of  malignancy  may  sometimes 
be  associated  with  an  increased  concentration  of 
radioimmunoreactive  parathyroid  hormone  (pth) 
in  blood.  This  increase  in  pth  may  result  from  a 
parathyroid  adenoma  coexistent  with  the  malig- 
nancy, vide  infra,  or  more  often,  the  inappropri- 
ately high  pth  or  PTH-like  substance  is  produced 
by  the  tumor  tissue.  The  concept  of  parathyroid 
hormone  secretion  by  neoplastic  tissue  was  first 
proposed  by  Albright  7 in  1941.  Although  a num- 
ber of  subsequent  studies  greatly  substantiated 
the  original  concept  by  indirect  evidence,49’50  it 
was  not  until  the  advent  of  pth  measurement 
that  Albright’s  suggestion  was  confirmed.  It  is 
now  clear  that  in  some  patients  with  nonpara- 
thyroid neoplasm,  hypercalcemia  may  develop 
without  osseous  metastases  and  in  association 
with  increased  quantities  of  pth  in  the  circula- 
tion,^'01 the  tumor  tissue, 58,59  or  in  the  tumor 
effluent  blood.  0 Ectopic  pth  production  by  breast 
cancer  is  considered  rare05  although  in  one  report 
all  14  patients  with  breast  cancer  and  hypercal- 
cemia had  elevated  serum  levels  of  immunoreac- 
tive  pth.1'5"  More  recently,  ectopic  parathyroid 
hormone  production  has  also  been  described  in 
association  with  acute  lymphocytic  and  myelo- 
blastic  leukemias00'08  and  acute  myelofibrosis.''" 
The  finding  of  elevated  pth  in  malignancy-asso- 
ciated hypercalcemia,  however,  should  not  auto- 
matically lead  to  a cause  and  effect  conclusion. 
Berson  and  Yalow  have  documented  the  elevation 
of  pth  levels  in  blood  in  a significant  proportion 
of  patients  with  cancer  of  the  lung  in  whom  hy- 
percalcemia was  absent.00  This  is  understandable 
since  the  biologic  implications  of  various  circu- 
lating pth  fragments  are  still  not  fully  appreci- 
ated. It  has  also  been  shown  that  neoplasms  may 
produce  other  polypeptides  devoid  of  biologic 
activities.7071  Furthermore,  the  specificity  and 
the  sensitivity  of  various  antibodies  used  by  dif- 
ferent laboratories  in  the  measurement  of  para- 
thyroid hormone  remain  to  be  rigorously  stand- 
ardized.7" What  is  clear,  however,  is  that  not  all 
neoplasms,  without  osseous  metastases,  produce 
hypercalcemia  by  ectopic  production  of  pth. 

In  a study  of  1 1 patients  with  tumor-associated 
hypercalcemia,  hypophosphatemia  and  the  ab- 
sence of  obvious  skeletal  metastases,  Powell  and 


associates  were  unable  to  show  the  presence  of 
pth  by  multiple  immunoassay  techniques  desig- 
nated to  measure  intact  hormone  as  well  as  pre- 
cursors and  fragments  in  both  plasma  samples 
and  tumor  tissues.7’  These  authors  concluded  that 
humoral  factor(s)  other  than  pth  may  be  respon- 
sible for  the  development  of  hypercalcemia.  The 
conclusion  was  further  supported  by  their  obser- 
vation that  non-PTH-containing  extracts  from 
tumors  in  five  patients  caused  active  bone  resorp- 
tion in  vitro,  and  that  the  hypercalcemia  in  these 
patients  regressed  with  specific  antitumor  therapy. 

Several  non-PTH,  hypercalcemic  factors  have 
been  reported.  Gordan  and  co-workers  have  iden- 
tified phytosterols,  which  caused  osteolysis  in  rats, 
from  the  plasma  and  tumor  tissue  of  patients 
with  breast  cancer  and  hypercalcemia  in  the 
absence  of  skeletal  metastases.74  However,  this 
observation  and  its  significance  still  require  con- 
firmation.75 

The  suggestion  that  prostaglandins  may  be  im- 
portant in  the  genesis  of  hypercalcemia  associated 
with  neoplasia  is  based  on  the  observations  that 
prostaglandins  of  the  E series  (pge)  are  potent 
stimulators  of  bone  resorption  in  vitro.76  pge2  is 
most  probably  the  bone  resorption-stimulating 
factor  responsible  for  the  hypercalcemia  seen  in 
transplantable  mice  fibrosarcoma  hsdmp7  and 
rabbit  carcinoma  vx2.78  The  possible  role  of  pros- 
taglandins as  mediators  of  hypercalcemia  caused 
by  malignancy  in  man  has  been  reported  in  renal 
cell  carcinoma,79'81  breast  cancer,82  parotid-gland 
carcinoma83  and  a variety  of  other  solid  tumors 
including  carcinoma  of  the  lung,  adenocarcinoma 
of  the  pancreas  and  metastatic  adenocarcinoma 
of  unknown  origin.84  It  is  estimated  that  about  a 
third  of  the  patients  with  hypercalcemia,  neoplasia 
and  normal  serum  parathyroid  hormone  levels 
had  hyperprostaglandinemia  (quoted  in  refer- 
ence 85).  Horrobin80  suggested  that  prostaglan- 
din production  by  metastases  of  breast  cancer  in 
bone  may  be  regulated  by  prolactin  and  this  may 
account  for  the  relief  of  bone  pain  achieved  by 
the  use  of  prolactin-suppressive  drugs.  Seyberth 
and  associates  identified  prostaglandin-depen- 
dent,  cancer-associated  hypercalcemia  by  meas- 
urement of  the  major  urinary  metabolite  of  the  E 
prostaglandins,  pge-m.  In  patients  with  increased 
urinary  excretion  of  pge-m  (indicating  increased 
prostaglandin  E production),  treatment  with  as- 
pirin or  indomethacin  was  followed  by  improve- 
ment or  resolution  of  hypercalcemia  associated 
with  a parallel  decrease  in  urinary  excretion  of 
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PGE-M.81  The  greatest  reduction  in  serum  calcium 
is  seen  in  high  pge-m  excreters  without  bone 
metastases.  In  another  series  of  hypercalcemic  pa- 
tients with  malignancy,  hyperprostaglandinemia 
was  found  in  four  of  1 1 patients.87  Serum  calcium 
levels  were  lowered  by  prostaglandin-inhibitors 
only  in  those  patients  with  hyperprostaglandine- 
mia before  treatment.  On  the  other  hand,  Ito  and 
associates81  found  a decreased  sensitivity  of  pa- 
tients with  neoplasia-hypercalcemia  to  the  cal- 
cium-lowering action  of  indomethacin  on  repeated 
administration.  Dindogru  and  co-workers88  docu- 
mented an  inconsistent  effect  of  indomethacin  in 
five  patients  with  hypercalcemia,  pge  also  does 
not  consistently  produce  hypercalcemia  in  differ- 
ent strains  of  animals.89'92  More  recently,  Robert- 
son and  Baylink93  suggested  that  failure  to  induce 
hypercalcemia  in  intact  rats  during  pge2  infusion 
may  be  due  to  calcitonin  counterregulation.  There- 
fore, although  there  is  now  increasing  circum- 
stantial evidence  incriminating  hyperprostaglan- 
dinemia as  a cause  of  hypercalcemia  in  some 
patients  with  cancer,  the  precise  interrelationship 
between  prostaglandins  and  calcium  metabolism 
is  still  not  clearly  understood.94  The  use  of  pros- 
taglandin inhibitors  as  a therapeutic  modality  for 
tumor  hypercalcemia,  at  present,  should  be  con- 
sidered experimental  and  monitored  carefully.97"97 

When  normal  human  leukocytes  are  stimulated 
by  antigens  or  phytomitogens  in  vitro,  yet  another 
bone  resorbing  factor  different  from  pth,  vitamin 
D-like  substance  or  prostaglandins  may  be  re- 
leased into  the  culture  medium.  This  substance 
was  named  osteoclast  activating  factor  (oaf)  and 
was  thought  to  play  a role  in  the  local  bone 
resorption  seen  in  periodontal  disease,  arthritis  and 
osteomyelitis.9810"  Mundy  and  co-workers  have 
shown  a factor  similar  to  an  oaf  produced  by 
human  myeloma101  and  lymphoma102  cells  cul- 
tured in  vitro.  Examination  of  bone  samples  from 
the  same  group  of  patients  showed  osteoclasts  on 
bone-resorbing  surfaces  adjacent  to  areas  of 
heavy  myeloma-cell  infiltration.  These  authors 
therefore  suggested  that  the  osteolytic  bone  lesions 
and  hypercalcemia  seen  in  patients  with  myeloma 
may  be  secondary  to  the  secretion  of  an  oaf  by 
the  myeloma  cells.  Recently,  direct  bone  resorp- 
tion by  human  peripheral  monocytes  in  vitro  has 
also  been  demonstrated  in  two  laboratories.103'101 
However,  the  question  of  whether  such  resorp- 
tion requires  a direct  contact  between  the  cells 
and  the  resorption  surface  and  whether  the  re- 
sorption also  requires  the  transformation  of  these 


monocytes  into  osteoclast-like  cells  remains  un- 
settled. 

Verner  and  Morrison109  first  described  the  syn- 
drome of  copious  watery  diarrhea,  hypokalemia 
and  non-/?  islet  cell  tumor  of  the  pancreas.  Pa- 
tients with  this  syndrome  often  have  elevated 
serum  levels  of  vasoactive  intestinal  peptide  (vip)100 
or  pge,  or  both.107  Hypercalcemia  has  been  re- 
ported in  a number  of  these  cases.87'108'110  Al- 
though the  exact  relationship  between  vip  and 
hypercalcemia  remains  to  be  elucidated,  there  is 
now  preliminary  experimental111  and  clinical108 
evidence  suggesting  a direct  action  of  vip  on  bone 
resorption  and  induction  of  hypercalcemia. 

In  dealing  with  tumor  related  hypercalcemia, 
it  is  also  important  to  bear  in  mind  that,  fre- 
quently, the  magnitude  of  hypercalcemia  is  exag- 
gerated or  may  even  be  entirely  accounted  for  by 
indirectly  related  factors  such  as  immobilization, 
dehydration,  the  development  of  adrenal  insuf- 
ficiency from  tumor  metastases112,113  and  the  use 
of  therapeutic  agents  including  estrogens,  andro- 
gens and  progestins. 41,44  (More  recently,  tamoxi- 
fen, an  antiestrogenic  agent  used  in  the  treat- 
ment of  breast  cancer,  has  been  reported  to  cause 
hypercalcemia  [Ann.  Intern.  Med.  88:574-575, 
1978]. ) Baker  estimated  that  two  thirds  of  hyper- 
calcemia seen  in  patients  with  breast  cancer  was 
induced  by  sex  steroid  administration.114  The 
basic  mechanism  is  unclear,  but  sex  hormone- 
induced  escalation  of  intraskeletal  tumor  growth 
and  elaboration  of  possible  calcium  mobilizing 
factors  have  been  postulated."’4  Recent  interest  in 
the  interaction  between  sex  steroids  and  vitamin 
D metabolism117"117  may  potentially  lead  to  fur- 
ther information  on  this  interesting  phenomenon. 
Of  interest  also  is  the  observation  that  mammary 
glands  may  have  a specific  vitamin  D-binding 
protein  which  has  greater  affinity  for  vitamin  D 
than  the  serum-binding  protein.118  Finally,  in  pa- 
tients with  hyperproteinemia,  an  increase  in  the 
protein-bound  fraction  of  plasma  calcium  may  be 
responsible  for  the  observed  hypercalcemia.8112 

Hyperparathyroidism 

Primary  Hyperparathyroidism 

Primary  hyperparathyroidism  (phpt)  is  proba- 
bly the  most  common  cause  of  hypercalcemia  in 
unselected  populations.39,40  When  serum  calcium 
concentration  is  measured  on  a routine  screening 
basis,  the  incidence  of  phpt  ranged  from  0.1 
percent39  to  0.36  percent.40  The  former  figure  was 
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obtained  from  screening  25,847  patients  consecu- 
tively seen  at  a general  medical  clinic  in  the 
United  States  and  the  latter  figure  was  obtained 
from  a free  health  check  survey  of  21,417  em- 
ployees of  the  Stockholm  City  and  County  Coun- 
cil. 

phpt  occurs  twice  as  frequently  in  females  as 
in  males.11'10  The  incidence  of  the  disease  is  at  its 
highest  from  the  fourth  to  the  sixth  decades, 
mainly  as  a result  of  the  dramatic  increase  in  the 
number  of  female  patients  (Figure  11).  In  man, 
phpt  appears  to  occur  with  equal  frequency  from 
the  third  to  the  seventh  decades.  The  development 
of  phpt  is  infrequent  at  the  extremes  of  age 
groups  and  when  it  does  occur,  it  usually  afflicts 
the  females  (Figure  11).  phpt  in  infancy  and 
the  neonatal  period110121  should  be  differentiated 
from  parathyroid  hyperplasia  secondary  to  un- 
treated maternal  hypoparathyroidism.122  A fa 
milial  association  is  usually  demonstrable  in 
infant  and  neonate  phpt.  Familial  hyperpara- 
thyroidism is  the  subject  of  several  recent  arti- 
cles.121124 Pregnancy  may  exacerbate  hyperpara- 
thyroidism which  has  been  reported  to  result  in 
an  increased  incidence  of  spontaneous  abortion, 
perinatal  and  neonatal  death,  and  prematurity.12"’ 

There  are  no  known  factors  to  which  the 
development  of  phpt  can  be  clearly  attributed. 
In  normal  subjects,  the  weight  of  parathyroid 
glands  increases  until  the  third  decade  in  men, 
but  continues  to  increase  until  the  fifth  decade  in 
women.120  Lloyd11  reasoned  that  the  greater  the 
mass  of  normal  tissue,  the  greater  may  be  the  risk 
of  neoplastic  change,  thereby  accounting  for  the 
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Figure  11. — Distribution  of  cases  of  primary  hyper- 
parathyroidism according  to  age  in  decades  [data  de- 
rived from  Lloyd33]. 


increase  in  the  incidence  of  parathyroid  tumor  in 
older  women  but  not  in  older  men.  However,  it 
is  now  well  known  that  adenomatous  change  of 
secondary  hyperparathyroidism  is  distinctly  un- 
common, if  it  occurs  at  all,  vide  infra.  Recently, 
the  possible  role  of  previous  neck  irradiation  in 
die  development  of  hyperparathyroidism  has  been 
raised.  127  128  In  one  study,  20  of  69  consecutively 
seen  patients  with  surgically  proven  hyperpara- 
thyroidism had  a history  of  previous  irradiation 
to  the  head  and  neck  area.128 

Pathologically,  more  than  80  percent  of  the 
cases  of  phpt  are  accounted  for  by  adenomas,  15 
percent  by  hyperplasia  and  slightly  less  than  5 
percent  by  carcinoma.  11291:10  However,  some 
workers  claim  that  the  incidence  of  single  ade- 
noma and  chief-cell  hyperplasia  in  patients  with 
phpt  is  about  equal.111  The  apparent  disagree- 
ment may  be  attributed  to  the  recognized  lack  of 
conclusive  pathological  criteria  for  differentiating 
adenomas  from  hyperplasia.  For  this  reason, 
Block  and  associates  used  the  terms  single-gland 
and  multiple-gland  involvement  rather  than  ade- 
nomas and  hyperplasia.112  Fialkow  and  co-work- 
ers,111  in  a novel  study  of  four  parathyroid  gland 
adenomas  in  three  women  with  heterozygosity  for 
X-linked  enzyme  glucose-6-phosphate  dehydro- 
genase, advanced  evidence  for  the  multicellular 
origin  of  parathyroid  adenomas.  They  postulated 
that  these  adenomas  probably  evolved  from  initial 
hyperplasia  and  thus  further  enhanced  the  simi- 
larities between  adenomas  and  hyperplasia.  Clini- 
cal aspects  of  parathyroid  carcinoma  were  re- 
viewed by  Schantz  and  Castleman134  in  a study 
of  70  cases.  Rare  cases  of  functioning  lipoade- 
nonia  of  the  parathyroid  gland  have  also  been 
reported. 1:10 

The  natural  history  of  phpt  may  vary  from  a 
relatively  benign,  nonprogressive  course110'138  to 
an  acute  catastrophe  characterized  by  fulminant 
and,  frequently,  fatal  hypercalcemia.130111  Span- 
ning these  two  extremes  are  the  more  classical 
cases  of  hyperparathyroidism  with  bone  and  stone 
disease.  Lloyd,11  on  the  basis  of  careful  analysis 
of  clinical  data  on  138  patients  with  phpt,  sug- 
gested that  parathyroid  tumors  may  be  segregated 
into  two  varieties,  one  characterized  by  rapid 
growth,  “high  activity”  and  overt  bone  disease,  and 
the  other  characterized  by  slow  growth,  “low 
activity”  and  kidney  stones.  Farr142  pointed  out 
that  not  only  has  the  incidence  of  hyperparathy- 
roidism sharply  increased  with  the  routine  use  of 
SMA-12  analysis,  but  the  pattern  of  clinical  pre- 
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sentation  has  also  noticeably  changed.  In  the  early 
years,  the  parathyroid  tumors  averaged  3 to  5 
cm  and  were  often  palpable  before  surgical  opera- 
tion. Skeletal  and  renal  manifestations  were  fre- 
quent. In  recent  years,  adenomas  averaged  I to 
2 cm  in  size  and  symptoms  were  often  minimal — 
in  almost  half  of  the  patients  diagnosis  was  made 
because  of  the  laboratory  finding  of  hypercal- 
cemia but  the  patients  were  otherwise  asymp- 
tomatic. In  a number  of  patients  with  hyper- 
parathyroidism, hypercalcemia  was  masked  by 
superimposed  vitamin  D deficiency  as  a conse- 
quence of  simple  vitamin  D deficiency,145144  mal- 
absorption11 5 and  the  administration  of  anticon- 
vulsants.140 

Boonstra  and  Jackson”1  pointed  out  that  23 
of  31  patients  initially  considered  asymptomatic, 
in  fact  had  nonspecific  symptoms  such  as  fatigue 
and  nervous  irritability  which  became  apparent 
only  after  their  alleviation  following  excision  of 
the  parathyroid  adenoma.  Neuromuscular  dys- 
function, often  blamed  by  patients  on  aging,  has 
also  been  emphasized  by  Patten  and  associates.147 
St.  Goar118  originally  suggested  that  hyperpara- 
thyroidism may  be  remembered  as  a disease  of 
“stones,  bones  and  abdominal  groans”  to  which 
Mieher,  Thibaudeau  and  Frame149  added  “and 
psychic  moans.”  Boonstra  and  Jackson”'  rightly 
updated  the  statement  to  “stones,  bones,  abdomi- 
nal groans,  psychic  moans  and  fatigue  overtones.” 

A recent  surge  of  interest  in  phpt  has  also  un- 
covered or  reemphasized  some  other  less  widely 
known  features  of  the  disease.  Aurbach  and  as- 
sociates stressed  the  relatively  high  prevalence  of 
weight  loss,  arthralgias,  anemia  and  elevated 
erythrocyte  sedimentation  rate  in  patients  with 
uncomplicated  phpt.150  Falko  and  associates151 
found  that  the  association  between  anemia  and 
phpt  occurs,  but  is  unusual.  On  the  other  hand, 
Boxer  and  co-workers152  found  an  association 
rate  of  5.1  percent.  When  anemia  does  occur,  its 
mechanisms  are  obscure  but  it  generally  reverses 
with  appropriate  surgical  therapy.  About  20  per- 
cent to  50  percent  of  patients  with  phpt  have 
hypertension151'150  and  it  is  estimated  that  1 per- 
cent of  the  hypertensive  population  may  have 
phpt.155  Christensson  and  associates157  showed  a 
consistently  higher  blood  pressure  (not  neces- 
sarily at  hypertensive  levels)  in  a series  of  asymp- 
tomatic, hypercalcemic,  hyperparathyroid  patients 
when  compared  to  age-matched  and  sex-matched 
normocalcemic  controls.  Dauphine,  Riggs  and 
Scholz1 58  recently  drew  attention  to  another  less 


emphasized  mode  of  presentation  for  primary 
hyperparathyroidism:  back  pain  and  vertebral 
crush  fractures  in  the  absence  of  unequivocal 
x-ray  evidence  for  hyperparathyroid  bone  dis- 
ease. The  clinical  implication  of  this  observation 
is  abundantly  clear,  since  symptomatically  and 
roentgenographically  these  patients  are  indistin- 
guishable from  patients  with  postmenopausal  oste- 
oporosis— a population  in  which  phpt  also  has 
its  peak  incidence. 

Concerning  peptic  disease,  Christensson,  Hell- 
strom  and  Wengle10  found  no  difference  in  the 
occurrence  of  gastritis  or  peptic  ulcer  (or  both) 
between  patients  with  phpt  discovered  through 
mass  health  screening  and  age-matched  and  sex- 
matched  controls.  McGeown  and  Connell159  re- 
ported that  although  there  is  a high  incidence  of 
dyspepsia  and  duodenal  ulcer  in  patients  with 
phpt,  they  do  not  have  increased  acid  secretion. 
For  interested  readers,  a list  of  other  reported 
associations  follows:  gout,160  pseudogout,101  an- 
kylosing spondylitis,102  sarcoidosis,103  cholelithia- 
sis,104 pancreatitis,105  and  depression  and  psycho- 
sis.100107 Alteration  in  insulin  metabolism  in  the 
absence  of  overt  defect  in  glucose  tolerance  has 
also  been  documented.168  109  Rao  and  co-work- 
ers170 pointed  out  that  in  some  patients  with 
medullary  sponge  kidney,  the  cause  of  nephro- 
lithiasis may  be  an  associated  parathyroid  ade- 
noma and,  therefore,  should  not  always  be 
summarily  attributed  to  underlying  anatomic 
abnormality. 

The  interrelationship  between  phpt  and  extra- 
parathyroid  neoplasia  has  been  noted  by  a num- 
ber of  investigators.  In  a series  of  100  patients 
reviewed  by  Farr,112  extraparathyroid  malignancy 
was  found  before,  during  or  after  the  removal  of 
a benign  parathyroid  tumor  in  as  many  as  a third 
of  the  patients.  Stomach  and  breast  cancer  were 
the  most  common  associated  neoplasms,  followed 
by  cancer  of  the  skin,  colon  and  thyroid.  Kaplan 
and  associates  reviewed  the  cases  of  166  patients 
with  histologically  proven  parathyroid  adenoma 
— in  104  patients  shown  at  surgery  and  in  62 
patients  at  autopsy.171  Part  of  the  data  from  this 
exhaustive  work  is  summarized  in  Figure  12.  It 
can  be  seen  that  in  patients  with  clinically  diag- 
nosed and  confirmed  parathyroid  adenoma,  no 
less  than  16  percent  have  coexistent  extraparathy- 
roid neoplasia.  In  female  patients,  the  incidence 
goes  up  to  to  23  percent.  In  62  patients  with 
parathyroid  adenoma  in  whom  autopsy  studies 
were  done,  almost  half  had  nonparathyroid  ma- 
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lignancy.  In  all  except  two  patients,  parathyroid 
adenoma  was  not  suspected  before  death.  Pre- 
mortem  data  such  as  the  presence  or  absence  of 
hypercalcemia  were  not  available.  It  is  likely  that 
hypercalcemia  may  have  been  present  and  may 
have  contributed  to  the  morbidity  and  final  demise 
of  a number  of  these  patients.  In  both  the  surgical 
and  autopsy  series,  the  most  common  extrapara- 
thyroid neoplasias  were  those  involving  the  breast, 
thyroid,  and  gastrointestinal  tract  and  appendages. 
The  coexistence  of  phpt  with  breast  cancer,172'171 
nonmedullary  cancer  of  the  thyroid17417''  and 
renal  cell  cancer170  has  also  been  documented  by 
others.  Nemoto  and  associates177  reported  a case 
of  phpt  associated  with  triple  cancers  involving 
kidney,  nasopharynx  and  thyroid. 

The  finding  of  concomitant  nonparathyroid 
neoplasia  in  surgically  proven  primary  hyperpara- 
thyroidism was  also  reported  by  Johansson  and 
Werner178  from  Sweden.  The  rate  of  such  associ- 
ation, however,  was  lower  (13  instances  out  of 
350  cases,  or  4 percent)  and  the  types  of  neo- 
plasia were  of  a different  pattern.  There  was  a 
preponderance  of  disorders  affecting  marrow  ac- 
tivity and  globulin  synthesis  such  as  multiple 
myeloma  and  polycythemia.  The  series  had  only 
one  case  of  thyroid  cancer  and  no  cases  of  breast 
cancer  or  cancer  of  the  gastrointestinal  tract  and 
its  appendages.  The  reason  for  the  impressive 
difference  between  different  series  reported  from 
different  geographical  areas  is  not  clear.  What  is 


Figure  12. — Coexistence  of  malignant  neoplasms  and 
parathyroid  adenoma  [data  derived  from  Kaplan  et 
al171]. 


reasonably  certain  is  that  phpt  and  neoplasia  may 
coexist  more  frequently  than  could  be  expected 
by  chance.  The  mechanism  for  this  association  is 
entirely  unknown.  One  might  speculate  about  the 
existence  of  a common  etiologic  process  or  agent 
which  causes  sustained  and  functional  aberrations 
in  both  the  parathyroid  gland  and  the  extrapara- 
thyroid tissue.  Alternatively,  either  the  nonpara- 
thyroid tumor  may  produce  a parathyroid-trophic 
agent  which  results  in  the  development  of  hyper- 
parathyroidism or,  conversely,  phpt  may  lead 
secondarily  to  an  aberrant  cellular  and  subcellular 
process  and  the  development  of  neoplasia  in 
extraparathyroid  tissue.  Clubb  and  associates 
described  a hyperparathyroid  patient  with  coexist- 
ent serum  “paraprotein.”  The  paraprotein  disap- 
peared after  parathyroidectomy.179  The  associa- 
tion between  cancer  and  hyperparathyroidism  is, 
however,  not  a universal  observation.  Aurbach 
and  associates,17’0  in  a series  of  100  cases  of  phpt, 
reported  no  occurrence  of  extraparathyroid  neo- 
plasia. However,  interestingly,  they  noted  an  un- 
expectedly high  prevalence  of  weight  loss,  anemia, 
and  elevated  sedimentation  rate  in  their  patients. 
It  is  possible  that  this  series  may  consist  pre- 
dominantly of  patients  who  received  earlier  refer- 
ral, diagnosis  and  treatment.  Data  on  further 
follow-up  of  these  patients  will  therefore  be  of 
considerable  interest  and  importance. 

For  the  moment,  the  interrelationship  between 
phpt  and  neoplasia  should  still  be  considered 
empirical.  From  the  clinical  standpoint,  however, 
it  is  important  to  be  aware  of  the  association 
so  that  under  circumstances  which  warrant  sus- 
picion, the  diagnosis  of  one  disease  should  lead 
to  attempts  at  uncovering  the  other.  For  exam- 
ple, the  discovery  and  removal  of  a parathyroid 
adenoma  in  patients  with  neoplasia  and  hyper- 
calcemia may  lead  to  gratifying  correction  or 
amelioration  of  hypercalcemia  and  other  related 
symptoms  which  otherwise  would  have  been 
wrongly  blamed  on  the  progression  of  the  under- 
lying neoplastic  process. 

phpt  may  also  coexist  with  other  endocrine 
disorders.  The  association  may  involve  the  dys- 
function of  another  gland,  such  as  with  thyrotoxi- 
cosis,180181 or  multiple  glands  generally  known  as 
the  multiple  endocrine  adenomatosis  syndromes 
(mea).182  In  mea  i,183  hyperplasia,  adenoma  or 
carcinoma  of  one  or  more  endocrine  glands  is 
inherited  by  autosomal  dominant  transmission. 
The  parathyroids,  pancreatic  islets  and  pituitaries 
are  most  commonly  affected.  Some  investigators 
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consider  also  the  inclusion  of  bronchial,181  thy- 
mic185 and  small  bowel18'1  carcinoids  in  the  mea  j 
spectrum.  Although  the  Zollinger-Ellison  (ze) 
syndrome  is  generally  considered  to  represent  a 
variation  of  mea  i,  some  workers  suggest  that  the 
evolution  of  hyperparathyroidism  in  patients  with 
this  syndrome  is  secondary  rather  than  primary 
in  nature.187  Malabsorption,  presence  of  circulat- 
ing calcium-lowering  polypeptides  and  metabolic 
alkalosis  (secondary  to  persistent  gastric  hyper- 
secretion, vomiting  and  antacid  ingestion)  have 
all  been  proposed  as  possible  parathyroid  gland 
stimulants  in  this  condition,  leading  to  secondary 
hyperparathyroidism.  The  observation  that  patho- 
logically the  parathyroid  glands  in  patients  with 
gastrinomas  frequently  show  chief  cell  hyperplasia 
or  multiglandular  involvement188  is  also  taken  as 
evidence  for  secondary  hyperparathyroidism. 

mea  n denotes  the  combination  of  pheochro- 
mocytoma,  hyperparathyroidism  and  medullary 
thyroid  carcinoma.  This  syndrome  is  also  in- 
herited in  an  autosomal  dominant  pattern.  About 
15  percent  of  family  members  manifest  overt 
disease,  and,  of  these,  approximately  half  have 
pheochromocytoma  only.189  mea  hi  or  mea  nb 
include  medullary  carcinoma  of  the  thyroid,  phe- 
ochromocytoma, mucosal  neuromas  and  mar- 
fanoid  features.190  Medullary  carcinoma  is  almost 
always  present  and  pheochromocytoma  is  less 
common  in  mea  iii,  whereas  in  mea  ii,  pheochro- 
mocytoma is  about  twice  as  common  as  medul- 
lary thyroid  carcinoma.  Also,  hyperparathyroid- 
ism almost  never  occurs  in  mea  iii  but  develops 
in  half  of  all  affected  family  members  with  mea  ii. 
The  distinction  between  the  phenomenon  of  mul- 
tiple endocrine  neoplasia  and  that  of  ectopic 
hormone  production  was  discussed  recently  by 
Metz.191 

Hypercalcemic  Secondary  Hyperparathyroidism 

Secondary  hyperparathyroidism  almost  always 
results  from  disease  states  characterized  by  reduc- 
tion in  blood  concentration  of  ionized  calcium. 
More  recently,  secondary  hyperparathyroidism 
has  also  been  reported  in  conditions  with  aug- 
mented urinary  calcium  excretion  in  the  absence 
of  discernible  hypocalcemia.  These  conditions  in- 
clude idiopathic  hypercalciuria192,193  and  distal 
(type  1 ) renal  tubular  acidosis.194195 

The  most  frequent  cause  for  secondary  hyper- 
parathroidism  encountered  in  clinical  practice  is 
renal  failure,  both  acute190  and  chronic.197  Hyper- 
calcemia may  develop  in  both  varieties  of  renal 


failure,  either  as  a result  of  or  independently  from 
secondary  hyperparathyroidism.  In  acute  renal 
failure,  hypercalcemia  may  develop  during  the 
diuretic  phase,  especially  in  patients  with  rhab- 
domyolysis.188'201  The  pathogenesis  of  the  hyper- 
calcemia is  not  clear.  Postulated  mechanisms 
include  remobilization  of  previously  deposited  cal- 
cium in  the  damaged  muscle,  transient  hyperpara- 
thyroidism and  immobilization.  In  chronic  renal 
failure,  hypercalcemia  may  develop  in  some  pa- 
tients with  so-called  “overt,”  “tertiary”  or  “au- 
tonomous” secondary  hyperparathyroidism.197  In 
rare  instances,  hypercalcemia  represents  one 
manifestation  of  the  syndrome  of  calciphylaxis  in 
man.902  Other  causes  of  hypercalcemia  in  patients 
with  chronic  renal  failure  include  excessive  admin- 
istration of  vitamin  D and  its  metabolites,203'205 
large  doses  of  oral  calcium  carbonate  therapy,20'1 
high  dialysate  calcium  concentration,207  phos- 
phorus depletion,197,208,209  immobilization,210  and 
the  administration  of  calcium  resins211,212  or 
thiazides  (see  section  on  thiazide  diuretics  and 
hypercalcemia). 

Rapid  correction  of  chronic  uremia  by  success- 
ful renal  transplantation  may  sometimes  result  in 
the  development  of  acute  and  severe  hypercal- 
cemia (greater  than  13  mg  per  dl ) necessitating 
emergency  subtotal  parathyroidectomy  for  salvag- 
ing graft  function.213,214  More  frequently,  post- 
transplant hypercalcemia  is  milder  (less  than  12 
mg  per  dl)  and  may  persist  for  years  after  suc- 
cessful transplantation.21'215-217  This  form  of  hy- 
percalcemia is  generally  attributed  to  a slow 
and  incomplete  resolution  of  parathyroid  hyper- 
plasia. Adenomatous  transformation  is  extremely 
rare.218,219  Other  postulated  mechanisms  include 
mobilization  of  metastatic  calcifications  and  hy- 
pophosphatemia.213,214,220  The  effect  of  chronic 
low-grade  hypercalcemia  on  transplant  function 
is  uncertain.  Giess  and  associates  reported  evi- 
dence suggestive  of  an  adverse  effect21  while 
others  failed  to  show  similar  evidence.214,215 

Finally,  adenomatous  transformation  of  sec- 
ondary hyperparathyroidism  has  been  reported  in 
cases  of  patients  with  osteomalacia  associated 
with  intestinal  malabsorption221"224  “Tertiary”  hy- 
perparathyroidism is  also  suspected,  but  not 
proven,  to  play  a role  in  the  development  of 
hypercalcemia  following  removal  of  bone  or  soft 
tissue  tumors  associated  with  vitamin  D resistant 
osteomalacia  or  late  onset  rickets.225'227  The  pos- 
sible development  of  “autonomy”  in  secondary 
hyperparathyroidism  associated  with  hypercal- 
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ciuria  has  also  been  postulated  in  renal  tubular 
acidosis195  and  idiopathic  hypercalciuria.193 

Nonparathyroid  Endocrinopathies 

Hyperthyroidism 

The  association  between  hyperthyroidism  and 
increased  serum  calcium  concentration  is  well 
known.-2’228'254  In  a recent  study  of  45  hyperthy- 
roid patients,  elevated  ionized  and  total  calcium 
concentrations  were  shown  in  47  percent  and  27 
percent,  respectively,  of  the  patients.22  No  corre- 
lation was  found  between  the  level  of  serum  cal- 
cium and  the  level  of  circulating  thyroid  hor- 
mone.228251 Calcium  metabolic  studies  showed 
increased  urinary  calcium  (at  times  as  great  as 
1 gram  in  24  hours  [personal  observation  by 
crk]),  decreased  intestinal  absorption  of  calcium 
and  a negative  calcium  balance.235  Hypercalciuria, 
often  in  the  absence  of  hypercalcemia,  may  be 
due  to  parathyroid  hormone  suppression  induced 
by  increased  calcium  release  from  bones,  which 
probably  also  accounts  for  the  tendency  towards 
higher  serum  phosphorus  levels  and  decreased 
renal  phosphate  clearance  in  hyperthyroidism.230 
The  presence  of  hypophosphatemia  in  thyrotoxi- 
cosis suggests  coexisting  hyperparathyroidism. 
Study  of  bone  metabolism  in  hyperthyroid  pa- 
tients shows  increased  bone  remodeling  activities. 
Both  active  bone  resorption  surface  and  osteo- 
cytic  osteolysis  are  increased,  associated  with  a 
significant  but  less  pronounced  increase  in  bone 
formation  surface.  The  changes  in  bone  cells  are 
similar  to  those  seen  in  hyperparathyroidism  in- 
cluding periosteal  bone  erosion  with  mononu- 
cleated  osteoclasts.234  Mosekilde  and  associates237 
consider  the  increase  in  osteoclastic  activity  in 
cortical  bone  the  most  striking  skeletal  change  in 
hyperthyroidism.  They  noted  that  this  measure- 
ment is  positively  correlated  with  serum  concen- 
trations and  urinary  excretion  of  calcium  and 
phosphorus. 

Although  the  incidence  of  hyperparathyroidism 
is  increased  in  thyrotoxic  patients  when  compared 
with  the  euthyroid  population,180  the  development 
of  hypercalcemia  in  hyperthyroid  patients  is  usu- 
ally associated  with  normal  or  low  levels  of  para- 
thyroid hormone.22'231-236,238-240  Thyroid  hormone 
has  been  shown  to  increase  serum  calcium  levels 
in  hypoparathyroid  states241-242  and  successful 
antithyroid  therapy  results  in  resolution  of  thy- 
rotoxic hypercalcemia.243  The  possible  role  of 
calcitonin  in  the  changes  in  calcium  and  phos- 


phorus metabolism  in  hyperthyroidism  has  also 
received  attention.  Thyroxine  administration  in 
rats  is  known  to  reduce  thyroid  content  of  cal- 
citonin.244 The  hypocalcemic  effect  of  a given 
amount  of  calcitonin  is  exaggerated  in  hyperthy- 
roid patients  when  compared  with  normal  sub- 
jects.243 Several  authors  have  postulated  that  an 
absolute  or  relative  lack  of  calcitonin  may  be  re- 
sponsible for  the  observed  disturbances  in  diva- 
lent ion  metabolism. 231’240’240’247  The  possibility 
that  thyroxine  may  potentiate  the  effect  of  vita- 
min D has  been  raised  by  those  experienced  in  the 
treatment  of  hypoparathyroidism  with  vitamin  D 
or  dihydrotachysterol.  Hypoparathyroid  patients 
with  concomitant  hypothyroidism  often  have  con- 
siderable resistance  to  treatment  with  vitamin  D 
or  dihydrotachysterol.  Administration  of  thyrox- 
ine to  such  patients  results  in  a notable  increase 
in  their  response  and  sensitivity  to  vitamin  D.234 
More  recently,  Pavlovitch,  Presle  and  Balsan248 
have  clearly  shown  that,  in  rats,  selective  thyroid 
depletion  decreases  the  sensitivity  of  bone  to  the 
calcemic  effect  of  1 ,25-dihydroxycholecalciferol. 
The  recent  report  of  symptomatic  hypercalcemia 
in  two  thyrotoxic  patients  responding  to  treat- 
ment with  propranolol  opens  the  way  to  yet 
another  hypothesis.249  An  increase  in  beta-adren- 
ergic activities  or  an  increase  in  skeletal  respon- 
siveness to  circulating  beta-adrenergic  agents  (or 
both ) is  postulated  in  thyrotoxicosis.  Beta-adren- 
ergic agonists  have  been  shown  to  raise  cyclic 
amp  in  bone  cultures.250 

Hypothyroidism 

Hypercalcemia  is  an  infrequent  complication  of 
cretinism  and  myxedematous  states.31,251  Hypo- 
thyroidism is  characterized  by  a profound  decrease 
in  bone  remodeling  activities.  The  cancellous  bone 
volume  is,  however,  increased,  indicating  that 
although  bone  remodeling  is  reduced,  the  bal- 
ance of  bone  cell  activity  favors  bone  forma- 
tion.252 Intestinal  calcium  absorption  is  increased 
and  the  calcium  balance  is  positive.234  The  pro- 
nounced reduction  in  bone  turnover  rate  may  lead 
to  a reduction  in  the  normal  skeletal  “buffering'’ 
capacity  for  calcium  homeostasis  (refer  to  sec- 
tion on  mechanism).  This,  in  the  face  of  the 
associated  increase  in  intestinal  calcium  absorp- 
tion, may,  therefore,  lead  to  the  development  of 
hypercalcemia.  In  support  of  this  contention  is 
the  observation  that  oral  calcium  loads  which  are 
well  tolerated  by  normal  subjects  may  produce 
severe  hypercalcemia  in  hypothyroid  patients.31 
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Hypoadrenocorticism  (Addison  Disease) 

Glucocorticoids  (gc)  appear  to  play  an  im- 
portant role  in  modulating  the  metabolism  of 
parathyroid  hormone-’1’251  and  its  influence  on 
calcium  homeostasis.2"1  L,r  Its  absence  leads  to 
a loss  of  dampening  influence  on  parathyroid 
hormone  action  and  an  increase  in  serum  cal- 
cium concentration.  Hypercalcemia  has  been 
documented  in  experimental  adrenalectomy  in 
animals,255’258  in  adrenocortical  insufficiency  in 
man10’2'9-202  and  in  patients  with  the  Cushing 
syndrome  after  therapeutic  adrenalectomy.2111  Re- 
placement doses  of  GC  in  these  situations  is  always 
associated  with  dramatic  resolution  of  the  hyper- 
calcemia. However,  the  effect  of  gc  on  plasma 
calcium  concentration  is  not  entirely  explainable 
on  the  basis  of  its  coupled  action  with  pth.  For 
example,  it  lowers  serum  calcium  concentration  in 
parathyroidectomized  rats.2511  In  a variety  of  non- 
parathyroid dependent  hypercalcemic  conditions 
in  which  the  endogenous  parathyroid  hormone 
secretion  is  presumably  suppressed,  gc  is  effec- 
tive in  lowering  the  serum  calcium  (refer  to  sec- 
tion on  treatment).  Moreover,  acute  hypocal- 
cemia in  rats  following  parathyroidectomy  can 
be  prevented  by  concomitant  adrenalectomy,250 
and  adrenalectomy  in  parathyroidectomized  ani- 
mals may  lead  to  the  development  of  overt  hyper- 
calcemia.255 The  role  of  GC  in  plasma  calcium 
metabolism  will  be  further  discussed  in  the  sec- 
tion on  treatment. 

Pheochromocytoma 

The  association  between  hypercalcemia  and 
pheochromocytoma  has  been  repeatedly  docu- 
mented. The  best  known  clinical  example  is  the 
multiple  endocrine  neoplasia  type  Ila  or  the  Sipple 
syndrome  which  consists  of  medullary  thyroid 
carcinoma,  pheochromocytoma  and  parathyroid 
disease.189’190  The  coexistence  of  pheochromocy- 
toma and  hyperparathyroidism  without  medullary 
carcinoma  has  also  been  reported.204  Hypercal- 
cemia and  hyperparathyroidism  in  these  patients 
do  not  resolve  with  surgical  removal  of  the 
pheochromocytoma. 

There  are,  however,  at  least  five  case  reports 
of  pheochromocytoma  associated  with  hypercal- 
cemia (12  to  13  mg  per  dl)  which  resolved  com- 
pletely following  surgical  removal  of  the  cate- 
cholamine-secreting tumor.205'269  One  postulate 
was  that  catecholamine  excess  may  directly  stim- 
ulate the  parathyroid  gland.  In  support  of  this 


thesis  were  the  observations  that  acute  infusions 
of  /^-adrenergic  catecholamines  in  cows  and  in 
man  result  in  increased  pth  secretion,  and  the 
administration  of  propranolol,  a /7-adrenergic 
blocker,  annuls  the  effect.270  27  1 ^-adrenergic  cate- 
cholamines result  in  a lesser  degree  of  stimula- 
tion. The  difficulty  with  this  thesis  is  that  hyper- 
calcemia is  only  infrequently  seen  in  patients  with 
pheochromocytoma.  Parathyroid  hormone  was 
measured  in  two  of  the  five  reported  patients.  In 
one  patient  it  was  initially  high  in  the  presence  of 
hypercalcemia.  Following  the  removal  of  pheo- 
chromocytoma, the  parathyroid  hormone  level 
normalized,  as  did  the  serum  calcium  concentra- 
tion.21, In  the  other  patient,  parathyroid  hormbne 
was  not  detectable  either  before  or  after  the 
operation.209 

Acromegaly 

In  a study  of  78  untreated  patients  with  acro- 
megaly, about  16  percent  were  found  to  have 
hypercalcemia.272  Sjoberg  measured  the  rentention 
of  oral  47Ca  in  12  patients  with  acromegaly  and 
concluded  that  the  intestinal  calcium  absorption 
in  this  population  is  increased.  Interestingly, 
none  of  the  patients  studied  was  hypercalcemic.273 
Other  biochemical  features  in  acromegaly  include 
hyperphosphatemia,  hypophosphaturia  and  hy- 
percalciuria. 272-274  Microradiographic  analysis  of 
skeletal  biopsy  specimens  from  acromegalic  pa- 
tients shows  an  increase  in  both  bone  forming  and 
bone  resorbing  activities.275  The  increase  in  bone 
turnover  activities  may  predispose  these  patients 
to  the  development  of  hypercalcemia  upon  im- 
mobilization, vide  infra.  The  association  between 
acromegaly  and  hyperparathyroidism  in  the  syn- 
drome of  multiple  endocrine  adenomatosis  has 
already  been  mentioned.  The  possibility  that  hy- 
persomatotropism  may  directly  stimulate  parathy- 
roid glands  has  been  raised  since  Erdheim  first 
reported  hyperparathyroidism  in  an  acromegalic 
patient.270  Lancer  and  co-workers  have  shown 
parathyroid  hyperplasia  in  rats  given  exogenous 
growth  hormone.277  However,  in  man  Aloia  and 
associates  found  increased  serum  parathyroid 
hormone  levels  in  only  one  of  the  six  acromegalic 
subjects  studied.274  The  role  of  growth  hormone 
in  vitamin  D metabolism  has  received  much  at- 
tention recently.117  Hypophysectomy  in  rats  leads 
to  a reduction  in  the  amount  of  tritiated  1«,25- 
dihydroxycholecalciferol  (3H-l,25(OH)2D:i)  in 
the  intestinal  mucosa  and  serum.278  Administra- 
tion of  purified  human  growth  hormone  to  hy- 


294  OCTOBER  1978  • 129  • 4 


HYPERCALCEMIC  DISORDERS 


pophysectomized  rats  restores  to  normal  the  de- 
pressed plasma  levels  of  l,25(OH  )_D..278a  How- 
ever, growth  hormone  given  to  intact  rats  rather 
unexpectedly  leads  to  a decrease  in  conversion  of 
tritiated  25  hydroxycholecalciferol  (3H-25(OH), 
D.)  to  3H-l,25(OHFD3.278  Other  workers  showed 
there  to  be  an  increase  in  the  conversion  of  25 
(OH)D;  to  its  24-hydroxylated  metabolite  in 
hypophysectomized  rats  fed  a normal  diet.278b 

Pharmacological  Agents 

Vitamin  D and  Its  Metabolites 

In  the  past,  cases  of  overdosage  of  vitamin  D_ 
(ergocalciferol),  vitamin  D,  (cholecalciferol), 
dihydrotachysterol  (Hytakerol®,  AT  10  in  Europe) 
were  usually  the  result  of  using  these  compounds 
in  the  empirical  treatment  of  a variety  of  dis- 
orders including  rheumatoid  arthritis,  hay  fever, 
asthma,  sarcoidosis  and  tuberculosis.-79'282  Nowa- 
days, the  use  of  vitamin  D and  related  compounds 
is  mainly  restricted  to  the  treatment  of  hypopara- 
thyroidism, rickets  ( D-deficient,  D-dependent  and 
D-resistant)  and  uremic  osteodystrophy.  Vita- 
min D-overdose  is  therefore  most  commonly 
found  in  these  patients,  although,  occasionally, 
self-induced  intoxication  may  be  the  cause.283  284 

The  hypercalcemia  of  vitamin  D intoxication 
is  mainly  the  result  of  a combination  of  increased 
bone  resorption  and  intestinal  absorption  of 
calcium.  Clinical  manifestations  include  mental 
symptoms;  normocytic  anemia;  weakness;  fatigue; 
weight  loss;  nephrocalcinosis  and  nephrolithiasis; 
impaired  renal  conservation  of  water,  sodium  and 
potassium,  and  a decreased  ability  to  excrete  an 
acid  load  secondary  to  a decreased  renal  tubular 
production  of  ammonia. 279’280’285’280 

In  vitro  studies  suggest  that  pharmacologic 
doses  of  vitamin  D:J  are  taken  up  passively  by  the 
small  gut.287  Under  intoxication  conditions,  the 
plasma  level  of  1,25-dihydroxycholecalciferol  (1, 
25(OH)^D, ) may  be  normal  although  the  con- 
version of  vitamin  D to  25(OH)D;  is  considerably 
increased.288  The  administration  of  large  doses  of 
vitamin  DL.  to  rats  is  associated  with  the  develop- 
ment of  calcinosis  of  the  coronary  artery,  the 
myocardium,  the  media  of  the  aorta,  lungs, 
pleura  and  gastrointestinal  tract.  In  the  kidney, 
focal  calcification  of  the  juxtaglomerular  appa- 
ratus and  focal  necrosis  of  the  proximal  tubular 
epithelium  are  observed  while  the  glomerulus  is 
left  unscathed.  Finally,  in  a study  in  pregnant  ani- 
mals impaired  fetal  growth  and  increased  fetal 


mortality  and  morbidity  were  noted.289  A study 
in  pregnant  rabbits  showed  transplacental  cross- 
ing of  vitamin  D and  the  development  of  supra- 
valvular aortic  stenosis  in  the  offspring.290  The 
toxicity  of  the  hormonal  forms  of  vitamin  D has 
recently  been  studied  by  Makita  and  associates.291 
Morphological  lesions  observed  included  necrosis 
of  the  intima  of  the  heart,  gut  and  muscle  arteri- 
oles. 

The  plasma  biologic  half-life  of  vitamin  D in 
humans,  following  administration  of  large  doses 
of  this  agent,  has  been  estimated  to  be  about  three 
months.292  293  There  are  great  individual  variations 
in  the  duration  and  dosage  of  vitamin  D adminis- 
tration before  the  appearance  of  toxicity.282  The 
basis  for  this  difference  remains  to  be  fully  eluci- 
dated and  may  include  individual  variations  in 
factors  such  as  fat  storage,  binding  proteins  and 
activation  of  vitamin  D.  Connors,  Sheikholislam 
and  Irias  reported  the  development  of  hypercal- 
cemia in  a patient  with  idiopathic  hypoparathy- 
roidism after  voluntary  weight  reduction.  For  the 
previous  ten  months,  while  maintained  on  the 
same  dose  of  vitamin  D,  he  was  persistently  hy- 
pocalcemic.  The  authors  postulated  that  the  tox- 
icity was  due  to  release  of  stored  vitamin  D into 
the  circulation.294  The  time  required  for  return 
of  calcium  to  normal  levels  after  intoxication 
averaged  two  to  five  months  but  may  take  as  long 
as  22  months.299  More  recently,  Kanis  and  Rus- 
sell205 reported  calculated  half-times  for  reversal 
of  hypercalcemia  and  hypercalciuria  after  cessa- 
tion of  l«,25-dihydroxycholecalciferol  (1«,25 
(OH)2D3),  l«-hydroxycholecalciferol  (la(OH)D:i) 
and  calciferol  as  1 .5  ± 0.2,  3.5  ±0.4,  29.5  ±9.1 
days  (mean  ± se  of  mean).  The  equivalent  half- 
time for  dihydrotachysterol  was  44  days.  Others 
claim  that  recovery  from  the  toxicity  of  dihydro- 
tachysterol is  more  rapid  than  that  of  calciferol.285 

Infants  appear  particularly  susceptible  to  vita- 
min D toxicity.290'297  The  dramatic  increase  in  the 
incidence  of  infantile  hypercalcemia  during  World 
War  II  in  England  was  attributed  to  the  oversup- 
plementation of  vitamin  D in  the  diet.  More  re- 
cently, Finden298  reviewed  the  subject  and  con- 
firmed the  observation  that  a modest  excess  of 
vitamin  D may  lead  to  disseminated  arteriosclero- 
sis, supravalvular  aortic  stenosis,  renal  acidosis 
and  chronic  hypercalcemia  of  infancy.  Others299 
have  found  that  skin  fibroblasts  from  children 
with  the  supravalvular  aortic  stenosis-infantile 
hypercalcemia  syndrome  show  increased  sensi- 
tivity to  vitamin  D„,  when  compared  to  specimens 
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obtained  from  normal  children.  They  interpreted 
their  data  as  suggestive  of  a genetically  prede- 
termined hypersensitivity  to  vitamin  D in  this 
syndrome.  More  recently,  some  authors  have 
questioned  the  hitherto  assumed  association  be- 
tween infantile  hypercalcemia  and  supravalvular 
aortic  stenosis.300’301  Daiger  and  associates302  dis- 
tinguished Williams  syndrome  (a  congenital  dis- 
order with  mental  and  mild  growth  deficiency, 
elfin  facies,  supravalvular  aortic  stenosis  and,  oc- 
casionally, elevated  levels  of  serum  calcium)  from 
familial  idiopathic  hypercalcemia.  In  both  condi- 
tions vitamin-D-binding  protein  was  normal  botli 
quantitatively  and  qualitatively. 

Of  interest  is  the  study  relating  coronary  heart 
disease  and  elevated  blood  cholesterol  to  high 
vitamin  D consumption  in  a group  of  farmers.303 
It  has  also  been  shown  that  vitamin  D increases 
the  uptake  and  incorporation  of  radioactive  phos- 
phorus into  phospholipids.304  There  was  also  an 
increase  in  hepatic  cholesterol,  total  fat  and  fatty 
acid  content.  Curcic  and  Curcic  studied  a large 
number  of  children  with  rickets  treated  with  vary- 
ing doses  of  vitamin  D.  After  one  month,  a slight 
increase  in  blood  pressure  and  serum  cholesterol 
was  seen  in  most  of  the  subjects.303 

Vitamin  A 

The  interesting  syndrome  of  headache,  vertigo 
and  diarrhea  following  ingestion  of  bear  liver  was 
noted  by  arctic  explorers  in  1857. 303  Clinically, 
vitamin  A intoxication  is  an  infrequent  but  im- 
portant cause  of  hypercalcemia.  It  is  most  often 
the  result  of  ill-advised,  inadvertent  or  surrepti- 
tious ingestion  of  large  amounts  of  vitamin  A 
containing  preparations.307  309  With  the  recent  in- 
crease in  publicity  attesting  to  the  supposed  value 
of  vitamin  A as  a nutritional  supplement  and  as 
a treatment  modality  for  acne  vulgaris  and  other 
skin  conditions,  the  incidence  of  vitamin  A- 
induced  hypercalcemia  may  be  expected  to  rise. 
Childhood  blindness  is  another  condition  in  which 
massive  doses  of  vitamin  A have  been  used  with 
no  proven  benefit  but  clear  toxicity.310 

There  is  both  experimental  and  clinical  evi- 
dence suggesting  that  hypervitaminosis  A can 
cause  increased  bone  resorption  and  periosteal 
calcification. 311-313  However,  the  precise  patho- 
genesis of  vitamin  A toxicity  is  still  obscure.300 
The  complex  interrelationship  between  vitamin 
A and  cell  membrane  phenomena  and  cell  func- 
tions has  been  studied  by  a number  of  investiga- 
tors.314-318 Altered  choroid  plexus  membrane  func- 


tion may  be  related  to  the  so  far  unresolved 
question  of  the  mechanism  of  increased  cerebro- 
spinal fluid  pressure  in  vitamin  A toxicity. 3,0-321 

Preliminary  observations  suggest  that  renal  dys- 
function may  lead  to  a state  of  intolerance  to 
vitamin  A.  Children  with  lipoid  nephrosis  have 
increased  levels  of  circulating  vitamin  A and  are 
more  sensitive  to  ordinary  doses  of  the  vitamin. 322 
A high  serum  vitamin  A level  has  also  been 
blamed  for  the  syndrome  of  anorexia,  skin  dry- 
ness, nausea  and  headache  in  patients  with  ad- 
vanced renal  failure.323 

Reported  experimental  teratogenic  effects  of 
vitamin  A include  cleft  palate,  fused  ribs,  spina 
bifida,  meningocele,  hydronephrosis,  and  heart 
and  genitourinary  abnormalities.300  A case  of 
congenital  salt-losing  nephritis  has  been  attributed 
to  hypervitaminosis  A.324  Although  increased 
serum  level  of  vitamin  A is  seen  in  women  taking 
oral  contraceptives,325’328  there  is  no  clear  evi- 
dence suggesting  increased  fetal  abnormalities  in 
this  population.327  Chronic  hypervitaminosis  A 
can  also  lead  to  cirrhotic-like  liver  damage  with 
portal  hypertension  and  ascites.328 

Milk-Alkali  Syndrome 

The  term  milk-alkali  syndrome  arose  from  a 
report  by  Burnett  and  co-workers329  in  1949: 
“The  syndrome  is  characterized  by  a history  of 
prolonged  and  excessive  intake  of  milk  and  ab- 
sorbable alkali;  hypercalcemia  without  hypercal- 
ciuria  or  hypophosphatemia;  normal  alkaline 
phoshatase  levels;  marked  renal  insufficiency  with 
azotemia;  mild  alkalosis;  calcinosis  manifested 
especially  by  ocular  lesion  resembling  band  kera- 
titis; and  an  improvement  on  an  intake  low  in 
milk  and  absorbable  alkali.”  All  of  Burnett's  six 
patients  had  ingested  large  amounts  of  milk  and 
absorbable  alkali  for  a prolonged  period — 3 to  30 
years.  At  the  time  when  they  were  seen  for  hy- 
percalcemia, blood  urea  nitrogen  (bun)  ranged 
from  58  to  131  mg  per  dl.  The  absence  of  both 
hypercalciuria  and  hypophosphatemia  were  prob- 
ably consequences  of  renal  failure  and  would  not 
necessarily  constitute  evidence  against  the  diag- 
nosis of  primary  hyperparathyroidism  as  implied 
by  the  authors.  The  improvement  following  reduc- 
tion in  milk  and  alkali  consumption  consisted 
mainly  of  symptomatic  relief  which  was  not  neces- 
sarily lasting.  In  two  patients,  hypercalcemia  was 
replaced  by  hypocalcemia  associated  with  worsen- 
ing of  renal  function:  bun  58  to  150  and  78  to 
160  mg  per  dl,  respectively.  In  the  remaining  four 
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patients,  hypercalcemia  improved  although  in 
only  one  patient  was  normocalcemia  achieved 
(9.1  mg  per  dl),  associated  with  an  improvement 
in  bun  from  131  to  71  mg  per  dl.  Four  of  the  six 
patients  died  27  to  78  months  after  first  seen  with 
hypercalcemia — three  probably  from  renal  failure 
with  bun  over  125  mg  per  dl,  and  the  remaining 
one  “failed  progressively”  and  died.  The  other 
two  patients  were  alive  at  5 and  15  months  but 
with  moderately  severe  renal  failure  (bun  71  and 
75  mg  per  dl,  respectively). 

The  chemical  constellation  of  hypercalcemia, 
azotemia  and  variable  elevation  of  serum  phos- 
phorus and  carbon  dioxide  content  may  also  de- 
velop acutely  within  days  after  therapy  with  a 
large  amount  of  reputedly  nonabsorbable  alkali 
such  as  calcium  carbonate.  The  clinical  symp- 
tomatology may  be  dramatic  and  includes  nausea, 
vomiting,  anorexia,  distaste  for  milk,  weakness, 
lethargy,  headache,  dizziness  and  mental  changes. 
This  symptom  complex  was  first  described  by 
Hardt  and  Rivers  in  1923 1:10  in  16  patients  treated 
with  milk  and  Sippy  powder  (calcium  carbonate, 
sodium  bicarbonate,  magnesium  oxide  and  bis- 
muth subcarbonate).  Wenger  and  associates,311 
as  well  as  McMillan  and  Freeman, 333  reported 
similar  reactions  in  patients  treated  with  milk  and 
calcium  carbonate.  The  acute  syndrome  differs 
from  the  chronic  form  described  by  Burnett  in  the 
absence  of  soft  tissue  calcification  and  the  rapid 
and  complete  relief  of  symptoms  and  reversal  of 
biochemical  and  renal  functional  changes  upon 
withdrawal  of  milk  and  alkali. 

In  addition,  an  intermediate  form  of  milk- 
alkali  syndrome  has  also  been  described.  These 
patients  usually  have  been  taking  milk  and  alkali 
intermittently  for  years.  The  condition  resembles 
the  acute  form  in  symptomatology  and  in  the 
absence  of  soft  tissue  calcification.  Resolution  of 
symptoms  and  reversal  of  chemical  and  renal 
abnormalities  tend  to  be  less  rapid  than  in  the 
acute  form,  but  more  complete  than  in  the  chronic 
form.333-334 

The  mechanism  of  hypercalcemia  is  not  com- 
pletely understood  but  is  traditionally  attributed 
to  excessive  calcium  absorption.  Under  normal 
circumstances,  the  rate  of  intestinal  calcium  ab- 
sorption is  physiologically  adjusted  to  the  amount 
of  calcium  ingested  so  that  the  total  quantity  ab- 
sorbed remains  relatively  constant.33-'  The  reason 
for  the  apparent  breakdown  in  this  adaptive 
mechanism  in  the  milk-alkali  syndrome  is  not 
clear. 


The  mechanism  for  the  development  of  alkalo- 
sis is  also  not  clearly  defined.  Theoretically,  al- 
kalosis is  generated  and  sustained  by  the  com- 
bination of  an  increased  alkali  load  associated 
with  a decreased  ability  of  the  kidney  to  eliminate 
the  load.330  The  alkali  load  in  milk-alkali  syn- 
drome would  consist  of  excessive  ingestion  aug- 
mented by  endogenous  generation  through  recur- 
rent vomiting.  Impaired  renal  ability  to  excrete 
bicarbonate  may  result  from  ( 1 ) hypercalcemia 
which  may  accelerate  bicarbonate  reabsorption 
by  a direct  effect  on  the  renal  tubule,337  (2)  hypo- 
kalemia which  may  accompany  milk-alkali  syn- 
drome and  ( 3 ) hypovolemia  which  may  result 
from  intractable  vomiting.  In  addition,  both  hy- 
poparathyroidism, secondary  to  hypercalcemia, 
and  hyperphosphatemia  (through  its  possible  ef- 
fect on  renal  intracellular  pH ) have  been  postu- 
lated to  play  a contributory  role  in  enhancing 
renal  bicarbonate  reclamation.338 

Thiazide  Diuretics 

Sustained  thiazide  diuretic  administration  pre- 
dictably reduces  urinary  calcium  excretion.  Pos- 
tulated mechanisms  of  action  include  (1)  extracel- 
lular volume  depletion, 33B- 110  (2)  direct  stimulation 
of  the  parathyroid  glands,331  (3)  potentiation  of 
the  renal  calcium  conserving  action  of  parathyroid 
hormone340-343  and  (4)  direct  drug  action  on  the 
kidney.343 

An  increase  in  serum  calcium  concentration 
following  the  use  of  thiazide  diuretics  has  been 
reported  in  normal  subjects,344  in  patients  on 
hemodialysis  13  and  in  patients  with  bone  diseases 
characterized  by  high  turnover  rates  such  as  in 
primary  hyperparathyroidism,340-347  vitamin  D 
treated  hypoparathyroidism 148  or  juvenile  osteo- 
porosis.340 

Popovtzer  and  associates  noted  an  acute  but 
transient  increase  in  serum  calcium  concentration 
two  hours  after  the  beginning  of  intravenous  in- 
fusion of  chlorothiazide  (3.33  mg  per  kg  of  body 
weight  per  hour)  in  normoparathyroid  subjects. 
This  hypercalcemic  effect  was  not  seen  in  hypo- 
parathyroid  patients  but  was  sustained  in  hyper- 
parathyroid patients.  They  suggested  that  the 
acute  administration  of  chlorothiazide  may  en- 
hance parathyroid  hormone  action  on  the  bone. 
The  transient  nature  of  the  thiazide-induced  hy- 
percalcemia in  normoparathyroid  patients  is  at- 
tributed to  the  suppression  of  parathyroid  hor- 
mone secretion  as  a result  of  the  initial  rise  in 
serum  calcium  concentration.  When  exogenous 
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parathyroid  hormone  was  given  together  with 
chlorothiazide  in  normal  subjects,  the  induced 
hypercalcemia  became  persistent.  These  authors 
therefore  concluded  that  the  acute  hypercalcemic 
action  of  chlorothiazide  is  parathyroid  hormone 
dependent. 110  Brickman  and  associates110  admin- 
istered hydrochlorothiazide  orally,  100  mg  twice 
a day  for  four  days,  and  also  noted  an  increase  in 
serum  calcium  concentration  in  normal  subjects, 
hyperparathyroid  patients  and  hypoparathyroid 
patients  treated  with  vitamin  D.  The  hypercal- 
cemia in  normal  subjects  was  entirely  accounted 
for  by  changes  in  serum  calcium  concentration 
secondary  to  hemoconcentration.  On  the  other 
hand,  in  patients  with  hyperparathyroidism  and  in 
vitamin  D-treated  hypoparathyroid  patients,  there 
was  a clear  increase  in  serum  calcium  concentra- 
tion independent  of  changes  in  plasma  protein 
concentration.  These  authors  postulated  that  thi- 
azide may  increase  the  release  of  calcium  from 
bone  into  ecf  in  states  characterized  by  aug- 
mented bone  resorption.  Both  studies,  therefore, 
suggest  that  in  normal  subjects  the  distortion  in 
serum  calcium  concentration  by  thiazide  adminis- 
tration may  be  corrected  by  normal  homeostatic 
mechanisms  (feedback  suppression  of  parathy- 
roid hormone  secretion  or  reexpansion  of  ecf 
volume).  Sustained  hypercalcemia  is  induced  only 
in  patients  with  persistently  abnormal  parathyroid 
hormone  secretion  or  in  patients  with  increased 
bone  resorption  activities,  with  or  without  high 
circulating  parathyroid  hormone  levels. 

The  study  of  Stote  and  associates, 150  however, 
is  at  variance  with  the  above  conclusions.  In  this 
study,  normal  subjects  were  given  50  mg  of  hy- 
drochlorothiazide twice  a day  for  25  days.  Total 
serum  calcium  concentration  increased  signifi- 
cantly after  one  day  and  ionized  calcium  concen- 
tration increased  significantly  after  17  days  of  hy- 
drochlorothiazide administration.  Both  remained 
significantly  increased  two  weeks  after  cessation 
of  therapy.  No  clearly  definable  influence  was 
noted  on  either  protein-binding  of  calcium  or 
circulating  immunoreactive  parathyroid  hormone 
( iPTH ) . Moreover,  the  negative  correlation  be- 
tween ionized  calcium  and  iPTH  appeared  normal. 
The  mechanism  of  the  hypercalcemia  was  not 
elucidated.  It  is  important  to  point  out  that  a 
significant  increase  in  ionized  calcium  concentra- 
tion did  not  develop  until  the  17th  day  of  thi- 
azide administration.  Popovtzer  and  associates110 
conducted  their  study  over  eight  hours  and  Brick- 
man  and  associates110  over  four  days.  Complete 


understanding  of  the  mechanism  of  thiazide-in- 
duced hypercalcemia  therefore  awaits  further  in- 
vestigation. 

Calcium 

The  role  of  calcium  administration  in  the 
generation  of  hypercalcemia  in  hypothyroidism, 
hypoparathyroidism,  chronic  renal  failure  and 
milk-alkali  syndrome  has  already  been  discussed. 
Hypercalcemia  has  also  been  described  in  paren- 
teral hyperalimentation  when  excessive  calcium  is 
administered.351 

Lithium 

Several  cases  of  hypercalcemia  following  lith- 
ium-carbonate ingestion  have  been  described. i:- 
Hypercalcemia  disappeared  after  discontinuation 
of  lithium  administration  and  reappeared  after 
lithium  was  reinstituted.  In  patients  in  whom 
surgical  exploration  was  done,  parathyroid  ade- 
noma was  discovered  and  removed  in  all.  The 
possibility  of  lithium  uncovering  normocalcemic 
hyperparathyroidism,  in  a manner  analogous  to 
thiazide-induced  hypercalcemia,  has  been  raised. 
Christiansen  and  associates  1,1  studied  96  lithium- 
treated  manic  depressive  patients  and  found  a 
significant  increase  in  serum  concentrations  of 
pth,  calcium,  and  magnesium  when  compared 
with  normal  controls.  In  14  patients  serum  pth 
levels  were  clearly  above  the  normal  range 
(mean + 2 sd).  The  basic  mechanism  and  inter- 
relationship clearly  deserve  further  studies. 

Possible  Increased  Sensitivity  to  Vitamin  D 

Chronic  Granulomatous  Disease  and  Sarcoidosis 

Hypercalcemia  develops  in  10  percent  to  30 
percent  of  patients  with  sarcoidosis. 114  Hypercal- 
ciuria,  in  the  absence  of  hypercalcemia,  is  about 
three  times  as  common.355  Reiner  and  associ- 
ates,"1 however,  found  only  one  case  of  hyper- 
calcemia in  66  sarcoid  patients  seen  at  a chest 
clinic  over  ten  years,  although  calcium  metabolic 
abnormalities  such  as  intestinal  hyperabsorption 
and  increased  bone  turnover  rate  were  present  in 
about  50  percent  of  the  patients  in  whom  such 
disturbances  were  specifically  looked  for.  The 
variation  in  the  incidence  of  hypercalcemia  in  this 
disease  may  be  the  result  of  a large  number  of 
factors  including  dietary  mineral  and  vitamin  con- 
tent and  the  extent  of  sun  exposure  in  the  popu- 
lation studied.  Pronounced  hypercalcemia,  met- 
astatic calcification  and  renal  insufficiency  have 
been  documented  in  a number  of  patients.357"350 
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The  metabolic  characteristics  of  hypercalcemia, 
hypercalciuria  and  a decrease  in  fecal  calcium  in 
sarcoidosis  resemble  those  found  in  hypervita- 
minosis  D.  However,  plasma  levels  of  total  vita- 
min D activity  (antirachitic  activity)  have  been 
found  to  be  normal  or  low.300'303  Plasma  levels  of 
25(OH)D,  and  the  conversion  of  25(OH)D, 
to  1,25 (OH) .Da  have  both  been  reported  to  be 
normal. 1,11  In  the  absence  of  an  endogenous  excess 
of  vitamin  D or  its  metabolites,  the  concept  of  a 
state  of  hypersensitivity  to  vitamin  D was  devel- 
oped. Several  observations  have  been  used  in 
support  of  such  a concept.  Hypercalcemia  and 
toxicity  sometimes  develop  in  patients  with  sar- 
coidosis given  small  doses  of  vitamin  D that  are 
well  tolerated  by  the  general  population.305’300 
Exacerbation  and  increased  incidence  of  hyper- 
calcemia have  been  reported  in  patients  with 
sarcoidosis  following  exposure  to  ultraviolet  light 
or  during  the  summer  months  with  greater  ex- 
posure to  sunlight.307-308  Vitamin  D depletion,  on 
the  other  hand,  ameliorates  the  disturbance  in 
calcium  metabolism. 309  There  is  also  generally  an 
excellent  response  of  sarcoid  hypercalcemia  to 
glucocorticoid  therapy305  and  failure  to  respond 
to  such  therapy  has  been  suggested  as  evidence  for 
coexistent  hyperparathyroidism.370'373 

Parathyroid  hormone  excess  is  unlikely  to  play 
a major  role  in  the  calcium  metabolic  disturbance 
of  sarcoidosis.  The  phosphate  excretion  index  is 
normal  or  low350-374*  and  the  urinary  calcium 
excretion  is  high  even  in  the  absence  of  hyper- 
calcemia3511— findings  suggestive  of  reduced  bio- 
logical effect  of  parathyroid  hormone.  In  patients 
with  established  hypoparathyroidism,  the  develop- 
ment of  sarcoidosis  leads  to  the  amelioration  of 
hypocalcemia  and  may  even  result  in  the  appear- 
ance of  frank  hypercalcemia.370’377  Finally,  Cush- 
ard  and  associates378  reported  undetectably  low 
parathyroid  hormone  levels  in  sarcoid  patients 
with  or  without  hypercalcemia.  Interestingly,  pth 
was  also  suppressed  in  normocalcemic  patients  and 
that  in  five  of  seven  patients  treated  with  steroids, 
the  pth  levels  rose  to  the  normal  range.  On  rare 
occasions,  however,  the  expected  suppression  of 
pth  is  not  found.  In  a recent  case  of  hypercal- 
cemia with  normal  to  elevated  immunoreactive 
parathyroid  hormone,  the  diagnosis  of  sarcoido- 
sis was  not  made  until  the  mediastinum  was 
split  in  search  of  the  nonexistent  fifth  para- 
thyroid gland.379  The  state  of  the  art  is  further 

‘Others,375  however,  have  found  low  levels  of  tubular  reabsorp- 
tion of  phosphate. 


complicated  by  the  occasional  coexistence  of  hy- 
perparathyroidism and  sarcoidosis.158,370’380'381 

Although  several  balance  studies  have  shown  a 
net  increase  in  intestinal  calcium  retention,303-305’382 
the  development  of  hypercalcemia  is  probably  not 
a single  consequence  of  calcium  hyperabsorption. 
The  observation  that  hypercalcemia  may  develop 
even  in  the  face  of  very  low  calcium  intake383 
lends  credence  to  such  an  assumption.  The  lack  of 
a cause  and  effect  relationship  between  calcium 
hyperabsorption  and  hypercalcemia  in  patients 
with  sarcoidosis  is  also  clear  from  the  findings  of 
a study  by  Reiner  and  associates.3"'  These  authors 
showed  an  increase  in  calcium  absorption  in 
six  of  13  unselected,  untreated  patients  with 
sarcoidosis.  In  all  13  patients  serum  calcium 
concentrations  were  normal.  On  the  other  hand, 
Hornum  and  Transbol375  found  hypercalcemia  in 
the  face  of  normal  intestinal  calcium  absorption. 

The  amelioration  of  sarcoid  hypercalcemia  by 
glucocorticoids  is  therefore  not  completely,  if  at 
all,  attributable  to  the  correction  of  intestinal 
calcium  hyperabsorption.  Since  glucocorticoids 
also  have  important  effects  on  calcium  metabolism 
outside  the  intestine  (see  section  on  treatment), 
extraintestinal  mechanisms  in  the  generation  of 
hypercalcemia  in  sarcoidosis  remain  open  possibil- 
ities. It  is  recognized  that  urinary  calcium  excre- 
tion in  this  condition  frequently  exceeds  that  which 
could  be  expected  from  intestinal  absorption  alone 
and  therefore  further  implicates  the  coexistence 
of  abnormalities  of  calcium  metabolism  in  addi- 
tion to  intestinal  hyperabsorption.300’309’382  Al- 
though direct  skeletal  erosion  by  sarcoid  tissue  is 
considered  an  unlikely  and  unimportant  cause  for 
sarcoid  hypercalcemia,384"387  the  possibility  of  en- 
dogenous generation  of  a nonparathyroid,  non- 
vitamin D related  bone  resorbing  hypercalcemic 
agent  in  patients  with  sarcoidosis  remains  to  be 
explored.  Indeed,  a number  of  studies  have  shown 
evidence  for  increased  bone  turnover  or  bone 
resorption  (or  both)  in  patients  with  sarcoido- 
sjs>35u.3G6,3G9,.!75  However,  systematic  investigation 
of  quantitative  aspects  of  cellular  and  mineral 
metabolism  of  bone  in  sarcoid  patients  has  so  far 
received  scant  attention.  The  possible  role  of 
mobilization  of  extraosseous  metastatic  calcifica- 
tions in  sustaining  sarcoid  hypercalcemia  during 
certain  phases  of  the  disease  has  also  been  sug- 
gested.375 

Hypercalcemia  may  also  complicate  other  sys- 
temic granulomatous  diseases  such  as  beryllio- 
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sis,388  tuberculosis,'*89  histoplasmosis190  and  coc- 
cidioidomycosis.391 

Idiopathic  Infantile  Hypercalcemia 

This  entity  has  already  been  discussed  in  the 
section  on  vitamin  D toxicity. 


Miscellaneous  Causes  of  Hypercalcemia 


Physiological  Hypercalcemia 


Bergman  and  Isaksson392  studied  plasma  cal- 
cium fractions  in  202  normal  children  and  93 
men.  Their  results  are  reproduced  in  Figures  13 
and  14.  The  mean  values  for  both  total  ( 1 1.6  mg 
per  dl)  and  ultrafiltrable  calcium  (7.7  mg  per  dl) 
at  birth  were  significantly  higher  than  in  all  other 
age  groups.  These  values  then  declined  to  a mini- 
mum of  9.0  and  5.7  mg  per  dl.  respectively,  by 
24  to  48  hours.  An  increase  was  then  seen  during 
the  first  week  of  life  so  that  the  mean  value  for 
total  and  ultrafiltrable  calcium  for  the  9 to  90 
day  age  group  was  10.6  and  6.7  mg  per  dl.  Both 
total  and  ultrafiltrable  calcium  then  decreased 
continuously  with  age  to  the  adult  level  of  9.7  and 
5.6  mg  per  dl.  The  changes  in  total  plasma  cal- 
cium levels  are  accountable  by  changes  in  ultra- 
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Figure  13. — Distribution  of  plasma  calcium  during  the 
first  week  of  life;  66  normal  cases.  Mean  values  and 
standard  deviations  for  total  calcium  (thick  bars),  ultra- 
filtrable calcium  and  protein-bound  calcium  are  given. 
All  values  corrected  to  pH  7.4.  [Reprinted  from  Berg- 
man and  Isaksson392  with  permission.] 


filtrable  calcium.  In  24  to  48  hours  of  life  and 
live  to  seven  days  of  life,  protein  bound  calcium 
was  significantly  lower  as  well.  The  mechanism 
for  this  hypercalcemia  is  not  well  understood,  but 
is  probably  related  to  the  state  of  pronounced 
positive  calcium  balance  and  skeletal  mineraliza- 
tion associated  with  rapid  growth.  Parenthetically, 
in  the  adult  population,  among  subjects  under  50, 
the  mean  serum  calcium  level  is  significantly 
higher  in  men.  The  calcium  concentration  in  men 
decreases  with  increasing  age  so  that  the  mean 
values  for  men  and  women  over  50  are  equal.40 

Immobilization  Hypercalcemia 

Immobilization  or  disuse  of  part  or  all  of  the 
body  can  lead  to  the  development  of  osteoporosis 
in  the  part  of  the  skeleton  immobilized.  Mechani- 
cal restriction  with  a cast,  weightlessness,  nerve 
section  and  other  forms  of  paralysis  are  some  of 
the  causes  leading  to  disuse  osteoporosis.393'398 
Loss  of  bone  minerals  is  associated  with  hyper- 
calciuria  and,  sometimes,  renal  calculi  formation. 
The  development  of  hypercalcemia  is  not  frequent 
and  usually  occurs  only  in  patients  with  states  of 
rapid  bone  turnover.  Most  cases  of  immobiliza- 
tion hypercalcemia  occurred  in  previously  normal 
children  (usually  boys)  between  the  ages  of  9 
and  14.  Women  and  young  adults,  however,  are 
not  immune.396-398  In  adults,  immobilization  hy- 
percalcemia almost  always  occurs  in  patients  with 
preexisting  bone  disease  such  as  Paget  disease, 
neoplasia  and  primary  hyperparathyroidism399’400 
Hypercalcemia  has  also  been  reported  in  patients 


days  X years  > A9e 


Figure  14. — Distribution  of  plasma  calcium  after  the 
first  week  of  life  up  to  adults;  229  normal  cases.  Mean 
values  and  standard  deviations  for  total  calcium  (thick 
bars),  ultrafiltrable  calcium  and  protein-bound  calcium 
are  given.  All  values  are  corrected  to  pH  7.4.  [Re- 
printed from  Bergman  and  Isaksson392  with  permission.] 
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with  renal  osteodystrophy  immobilized  because  of 
pathological  fractures.210  The  severity  of  immo- 
bilization hypercalcemia  varies  and  may  become 
life-threatening.393’395 

The  development  of  acute  osteoporosis  from 
disuse  suggests  that  mechanical  forces  have  im- 
portant influences  on  bone  formation  and  resorp- 
tion. Jt  has  been  postulated  that  this  effect  may 
be  brought  about  by  the  induction  of  electric 
fields  within  bones  which  modify  the  behavior  of 
bone  cells.301  Both  increased  bone  resorption  and 
decreased  bone  formation  have  been  described  in 
this  condition.102'401  Parathyroidectomy  results  in 
pronounced  retardation  of  the  development  of 
disuse  osteoporosis,  suggesting  an  increased  sen- 
sitivity of  the  immobilized  skeleton  to  the  cal- 
cemic  action  of  parathyroid  hormone  and  perhaps 
other  calcium  homeostatic  agents.404 

The  clinical  differentiation  of  immobilization 
hypercalcemia  from  primary  hyperparathyroidism 
may  sometimes  be  difficult.393-396  This  problem  is 
not  simplified  by  the  advent  of  direct  parathyroid 
hormone  measurement.  Different  groups  of  in- 
vestigators have  reported  low,407  normal394-397  and 
elevated395-408  levels  of  pth  in  hypercalcemia  as- 
sociated with  immobilization. 

Other  Hypercalcemic  Conditions  in  Children 

Disturbances  in  calcium  metabolism,  including 
hypercalcemia,  in  infants  and  children  have  re- 
cently been  reviewed  by  Root  and  Harrison.409  A 
rather  unusual  cause  of  hypercalcemia  in  this 
population  is  the  entity  termed  subcutaneous  fat 
necrosis. 

Hypercalcemia  in  Acute  and  Chronic 
Renal  Failure 

Causes  of  hypercalcemia  associated  with  acute 
and  chronic  renal  failure  have  been  discussed 
under  the  section  on  hypercalcemic  secondary  hy- 
perparathyroidism. 

Phosphorus  Depletion  in  Uremic  Patients 

Hypercalcemia  has  been  described  in  a few 
isolated  cases  of  phosphorus  depletion  in  uremic 
patients.208-209  In  general,  hypercalcemia  is  not  a 
feature  of  phosphorus  depletion  in  adult  dogs410 
and  man.411-412 

Finally,  hypophosphatasia413  and  generalized 
periostitis414  are  extremely  rare  causes  of  hyper- 
calcemia. 


CLINICAL  MANIFESTATIONS  AND 
DIAGNOSTIC  CONSIDERATIONS 

The  clinical  manifestations  of  a given  degree 
of  hypercalcemia  vary  from  person  to  person. 
Some  patients  are  greatly  distressed  by  only  slight 
elevation  in  serum  calcium  concentration  whereas 
others  with  levels  of  15  mg  per  dl  or  higher  may 
present  with  very  little  complaint.415  In  general, 
the  severity  of  clinical  manifestation  is  propor- 
tional to  the  rate  of  development  and  the  degree 
of  hypercalcemia,  modified  by  factors  such  as 
age,  associated  electrolyte-metabolic  abnormali- 
ties and  underlying  primary  disorders.  Figure  15 
catalogues  some  of  the  features  known  to  be  as- 
sociated with  clinical  hypercalcemic  states.  Only 
the  less  well-known  features  or  features  described 
in  specific  hypercalcemic  syndromes  are  refer- 
enced in  the  figure.  For  additional  manifestations 
and  associated  conditions  in  different  syndromes 
of  hypercalcemia,  please  refer  to  relevant  sections 
in  the  discussion  on  causes  of  hypercalcemia. 

Although  the  list  of  causes  of  hypercalcemia  is 
impressively  long  (Table  2),  and  a variety  of 
mathematical  and  computer  approaches410-417  have 
been  suggested  as  aids  in  the  search  for  correct 
causes,  we  have,  in  general,  encountered  little 
difficulty  in  arriving  at  the  correct  diagnosis  with- 
out resorting  to  additional  mechanical  devices. 
Awareness  of  the  clinical  correlates  and  the  na- 
tural history  of  the  various  hypercalcemic  syn- 
dromes, coupled  with  skillfully  elicited  history  and 
physical  examinations,  remains  the  cornerstone 
of  the  diagnostic  workup  for  hypercalcemia. 

Serum  total  calcium  concentration  should  al- 
ways be  interpreted  after  correction  for  binding 
to  albumin.  Single  elevation  in  serum  calcium 
concentration  should  always  be  confirmed  by 
repeated  measurements.  In  a patient  in  whom  a 
hypercalcemic  condition  is  seriously  suspected  on 
clinical  grounds,  the  findings  of  “normocalcemia” 
should  be  pursued  further  with  repeated  measure- 
ments of  ionized  calcium  concentrations. 19'22-418-419 

Most  laboratory  evaluations  of  hypercalcemia 
are  directed  toward  the  differentiation  of  causes 
attributed  to  excessive  parathyroid  hormone  pro- 
duction from  causes  that  are  independent  of  pth. 
Traditionally,  this  has  been  accomplished  by 
measuring  a number  of  indices  reflecting  the  ac- 
tion of  pth  on  various  target  organs,  particularly 
the  kidney  (Table  3). 

In  general,  severe  hypercalcemia  (greater  than 
14  mg  per  dl)  suggests  nonparathyroid  causes, 
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neurological 

Fatigability,  lethargy,  somnolence, 
confusion,  headache,  emotional  and 
psychiatric  disturbances  (447-449) 

Decreased  auditory  acuity  (450 

Acute  cerebellar  ataxia  (451) 

Epileptiform  seizures  (452,453) 

Increase  CSF  proteins  (255,454,455 

EEG  with  diffuse  slow  activity 
(451,456-458) 

HEMATOPOIETIC 

Anemia  (151,152) 

RENAL-METABOLIC 

Thirst,  polyuria  dehydration 

Hypokalemia,  hypernatremia  (459-462), 
hypomagnesemia,  decrease  anion  gap 
(426) 

Lysozymes:  Increase  (463-465) 

normal  (466) 

Renal  tubular  proteinuria  (381) 

Hematuria  and  pyuria  without  urinary  tract 
Infection  and/or  nephrolithiasis  (467) 

Increase  TmG/GFR  (468), 
renal  glycosuria  (381) 

Impaired  concentration  and  acid  excretion 

Nephrocalclnosls,  nephrol ithlasls, 
Intrarenal  hydroephrosl s , uremia 

See  also  Table  III 
SKELETAL 

Bone  pain,  pathological  fractures 


EYES 

Band  Keratopathy 

Conjunctival  deposits  - 
"Red  eyes  syndrome" 

Difficulty  In  focusing  (415) 

Granulomatous  uveitis  (sarcoid) 

CARDIOVASCULAR 

Arrhythmias,  hypertension  (153-156), 
hypotension  (dehydration) 

Abnormal  EKG:  Prolonged  PR  and 

shortened  QT  Intervals; 
depressed  T wave  and 
heart  block  ( 469-472) 

Idiopathic  hypertrophic  subaortic 
stenosis  (473) 

GASTROINTESTINAL 

Anorexia,  dyspepsia,  nausea, 
metallic  taste,  vomlttlng, 
weight  loss 

Constipation,  diarrhoea 
(105-111,187,188) 

Abdominal  pain,  peptic  ulcer, 
pancreatitis 

NEUROMUSCULAR 

Decrease  neuromuscular  excitability: 
weakness,  hypotonia,  hypo-  or 
areflexla,  hyperreflexla  (474) 


Figure  15. — Clinical  features  associated  with  hypercalcemia. 


TABLE  3. — Laboratory  Differential  Diagnostic  Indices 
Between  PTH-Dependent  and  Non-PTH-Dependent 
Causes  of  Hypercalcemia 

Indices 

PTH-Dependent 

Non-PTH- 

Dependent 

Serum  calcium  

<14  mg/dl 

>14  mg/dl 

Azotemia  

Usually  absent  Usually  present 

Serum  phosphorus  

1 

N-t 

Serum  bicarbonate  

N— 1 

N— t 

Serum  chloride  (mEq/liter) 

>32 

<32 

Serum  phosphorus  (mg/dl) 

Tubular  reabsorption 

of  calcium  

t 

1 

Tubular  reabsorption 

of  phosphate  

1 

T 

Urinary  cAMP  

T 

1 

Steroid  suppression  test  . . 

Serum  calcium 

Serum 

no  change 

calcium  J, 

| = increase 

N = normal 

i = decrease 

PTH  = parathyroid  hormone 

cAMP  = cyclic  adenosine  monophasphate 

usually  malignant  conditions.  The  hypercalcemia 
of  parathyroid  overactivity  is,  as  a rule,  milder, 
except  in  cases  of  carcinoma  and  acute  hyper- 
parathyroid crisis.134-139'14 1 Well  marked  renal  in- 
sufficiency is  uncommon  in  patients  with  primary 
hyperparathyroid  disease  except  in  cases  of  car- 
cinoma, or  in  patients  with  severe  osteitis  fibrosa. 
On  the  other  hand,  some  degree  of  renal  failure 


is  the  usual  finding  in  patients  with  other  causes 
of  hypercalcemia  such  as  malignancies,  sarcoido- 
sis and  milk-alkali  syndrome.418-420  The  known 
phosphaturic  and  bicarbonaturic  actions  of  pth 
are  most  likely  the  basis  of  low  serum  phosphorus 
and  bicarbonate  concentrations  and  a high  serum 
chloride  (mEq  per  L)  : serum  phosphorus  (mg 
per  dl)  ratio412-422*  observed  in  a variable  number 
of  patients  with  hyperparathyroidism.  In  nonpara- 
thyroid hypercalcemias,  the  anticipated  suppres- 
sion of  endogenous  parathyroid  hormone  secre- 
tion would  be  expected  to  result  in  a reversal  of 
changes  in  these  indices.  The  metabolic  alkalosis 
in  these  latter  conditions  is  probably  further  ac- 
centuated by  the  release  of  alkalis  from  the  skele- 
ton, secondary  to  bone  destruction  and  increase 
in  bone  turnover  rate.425  The  interpretation  of 
acid-base  indices  in  hypercalcemic  patients  must 
always  include  the  considerations  of  modifying 
factors  such  as  nausea  and  vomiting,  renal  insuf- 
ficiency and  the  influence  of  hypercalcemia  on 
anion-gap.420 

Renal  excretion  of  calcium,  phosphorus  and 
cyclic  adenosine  monophosphate  (camp)  form 

* The  discriminatory  value  of  low  serum  phosphorus120  and  low 
serum  bicarbonate123  concentrations  and  the  chloride/phosphorus 
ratio121  have  all  been  questioned  by  various  authors. 
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another  group  of  studies  aimed  at  differentiating 
states  of  excessive  effective  parathyroid  hormone 
from  states  of  absent  pth  in  the  circulation. 

Transbol  and  associates  found  that  the  meas- 
urement of  tubular  reabsorption  of  calcium  (TRCa 
percent)  under  standardized  conditions  was  useful 
in  the  differential  diagnosis  of  hypercalcemic  syn- 
dromes.427 They  found  TRCa  percent  was  increased 
in  49  of  56  patients  (88  percent)  with  hyper- 
parathyroidism and  in  a patient  with  pseudohy- 
perparathyroidism, but  was  reduced  in  17  of  19 
patients  (89  percent)  with  non-PTH  dependent 
hypercalcemias. 

Tubular  reabsorption  of  phosphate  (trp)  is  a 
well-used  index,  traditionally  believed  to  reflect 
the  activity  of  the  parathyroid  glands.  However, 
since  pth  is  only  one  of  the  several  factors  known 
to  influence  renal  handling  of  phosphate,428  the 
use  of  trp  as  an  acceptable  indicator  of  pth 
activity  would  require  rigid  and  cumbersome  con- 
trol of  conditions  under  which  it  is  measured. 
Llach  and  associates  measured  trp  after  five  days 
of  oral  phosphate  loading  in  normal  subjects,  pa- 
tients with  hyperparathyroidism,  subjects  with 
idiopathic  hypercalciuria  and  patients  with  hyper- 
calcemia due  to  malignant  disease.429  A great  deal 
of  overlap  was  observed  between  the  basal  values 
of  trp  in  normal  subjects  and  in  patients  with 
these  calcium  disorders  before  phosphate  loading. 
After  loading,  trp  fell  substantially  in  all  subjects 
except  in  those  with  hypercalcemia  due  to  malig- 
nant disease,  thereby  separating  the  latter  patients 
from  those  with  hyperparathyroidism.  In  hyper- 
parathyroid patients  after  phosphate  loading,  the 
trp  fell  to  lower  levels  than  those  observed  in 
normal  subjects,  with  no  overlap  between  individ- 
ual values.  The  authors  therefore  proposed  the 
five-day  phosphate  loading  test  as  a useful  maneu- 
ver in  separating  normal  subjects  from  patients 
with  hyperparathyroidism. 

Data  from  a number  of  laboratories  suggest  a 
direct  correlation  between  circulating  pth  activity 
and  renal  excretion  of  camp.130  431  However,  like 
phosphate  excretion,  the  reliability  of  total  urinary 
camp  as  an  index  of  pth  activity  is  considerably 
impaired  by  the  finding  that  a host  of  other  con- 
ditions and  factors  may  modulate  the  urinary  con- 
tent of  camp.432  However,  the  diagnostic  accuracy 
of  urinary  camp  may  be  greatly  enhanced  by  the 
derivation  or  actual  determination  of  nephroge- 
nous CAMP.433 

The  role  of  glucocorticoid  administration  in  the 
differential  diagnosis  of  pth  from  non-PTH  de- 


pendent forms  of  hypercalcemia  is  discussed  in 
the  section  on  treatment. 

The  recent  development  and  steady  improve- 
ment in  the  knowledge  and  measurement  of  vari- 
ous metabolites  of  pth434  435  have  progressively 
rendered  the  various  indirect  tests  of  pth  activity 
less  popular  and  obsolete.  However,  a number  of 
basic  inconsistencies  remain  to  be  resolved  in  the 
measurement  of  parathyroid  hormone  by  the 
radioimmunoassay  technique.72  Direct  measure- 
ment of  pth  may,  on  occasions,  be  the  only 
method  in  distinguishing  primary  hyperparathy- 
roidism from  ectopic  hyperparathyroidism  of 
malignancy.  In  some  patients  with  the  latter  con- 
dition, a larger  pth  fragment  may  be  the  pre- 
dominant circulating  immunoreactive  form  of  pth, 
whereas  radioimmunologically,  a similar  fragment 
is  found  in  much  smaller  amounts  in  the  serum 
of  patients  with  primary  hyperparathyroidism.71 

The  development  of  various  techniques  for 
localizing  pathologic  parathyroid  glands  before 
surgical  operation  continues  to  interest  a number 
of  investigators.  These  include  thermography,436 
ultrasound,  radioisotope  scans,437  438  angiog- 
raphy439-440 and  measurement  of  pth  in  blood  ob- 
tained from  veins  draining  the  parathyroids.439-441 
In  general,  these  methods  reliably  detect  only  those 
glands  which  are  large  enough  to  be  easily  found 
by  an  experienced  surgeon  without  prior  knowl- 
edge of  their  location.  The  techniques  of  venous 
sampling  and  angiography,  considered  to  be  of 
greater  sensitivity  by  some  workers,  are  also  more 
invasive  and  costly.  Selective  arteriography  and 
venous  sampling,  however,  may  earn  a justifiable 
role  in  locating  the  culprit  gland  when  a careful 
first  operation  has  failed.439  It  is  important  to  note 
that  pth  gradient  from  major  neck  veins  has  been 
documented  not  only  in  hypercalcemic  patients 
with  phpt442  but  also  in  patients  without  abnor- 
malities of  calcium  metabolism443  and  in  patients 
with  hypercalcemia  of  nonparathyroid  origin.85 
This  underscores  the  importance  of  sampling  from 
small  thyroidal  veins  if  venous  catheterization  is 
used  to  localize  hyperfunctioning  parathyroid 
glands.444-445 

Radiological  examination  of  the  skeleton  and 
soft  tissue  is  an  important  component  in  the  diag- 
nosis and  assessment  of  a patient  with  hypercal- 
cemia. Cystic  lesions  and  osteopenia  generally 
suggest  the  diagnosis  of  hyperparathyroidism. 
Infrequently,  primary  hyperparathyroidism  is  as- 
sociated with  osteosclerosis.440  However,  when 
cystic  lesions  are  associated  with  “punched  out” 


THE  WESTERN  JOURNAL  OF  MEDICINE  303 


HYPERCALCEMIC  DISORDERS 


phalangeal  lesions  and  serum  phosphorus  con- 
centration in  the  high  normal  range,  the  diagnosis 
of  sarcoidosis  should  be  seriously  suspected.  Bias- 
tic  or  lytic  lesions  would  suggest  malignancy  as 
the  underlying  cause.  Sometimes  skeletal  lesions 
which  are  not  detectable  by  x-ray  studies  may  be 
visualized  by  bone  scan. 

The  various  hypercalcemic  syndromes  and  their 
diagnostic  characteristics  and  associations  have 
already  been  discussed  under  the  various  headings 
in  the  section  on  causes  of  hypercalcemia. 

THE  MANAGEMENT  OF 
HYPERCALCEMIC  DISORDERS 

The  management  of  hypercalcemia  will  be  dis- 
cussed under  three  headings  (Table  4).  All  pa- 
tients with  established  diagnosis  of  hypercalcemia 
should  receive  the  benefit  of  general  supportive 
measures  which  aim  to  prevent  a further  increase 
in  serum  calcium  concentration  and  the  develop- 
ment of  complications  related  to  hypercalcemia. 
The  need  and  speed  with  which  to  institute  meas- 
ures for  lowering  serum  calcium  concentration 
would  depend  on  the  severity  and  the  duration  of 
hypercalcemia.  In  an  ambulatory,  asymptomatic 
patient  with  mild  hypercalcemia,  the  management 
(Table  4)  may  involve  direct  progression  from 
general  measures  to  specific  measures  of  eradicat- 
ing the  primary  cause  without  the  need  for  the 
intervention  with  the  more  heroic,  and  sometimes 
hazardous,  means  of  lowering  serum  calcium  con- 
centration. 

General  Measures 

Dehydration  and  electrolyte  depletions  con- 
stitute one  of  the  most  common  modes  of  presen- 
tation. This  is  hardly  surprising  since  hyper- 
calcemia is  associated  with  anorexia,  nausea, 
vomiting  and  polyuria.  Therefore,  the  first  and 
the  fundamental  step  in  the  management  of  any 
hypercalcemic  patient  is  the  prompt  restoration 
of  euvolemia  using  normal  saline.  The  most  fre- 
quent electrolyte  disturbance  is  hypokalemia, 400 
less  often  hypomagnesemia,  both  of  which,  when 
present,  should  be  appropriately  corrected. 

Administration  of  medications  known  to  ele- 
vate serum  calcium  concentrations  should  obvi- 
ously be  discontinued.  This  will  include  vitamins 
A and  D,  thiazide  diuretics  and  sex  steroids  in 
patients  with  breast  cancer.  The  possible  role  of 
lithium  in  causing  hypercalcemia  has  already 
been  discussed.  The  dosage  of  medications  whose 


action  is  influenced  by  serum  calcium  concentra- 
tion should  be  appropriately  adjusted.  One  such 
medication  in  common  use  is  digitalis  which  acts 
synergistically  with  calcium  on  the  myocardium 
and  the  conducting  system.  If  the  situation  is  fur- 
ther complicated  by  hypokalemia,  critical  digitalis 
toxicity  may  develop.  Close  clinical  and  electro- 
cardiographic monitorings  on  such  patients  are 
clearly  essential. 

Protracted  immobilization  may  be  unavoidable 
in  certain  very  sick  patients.  Under  such  circum- 
stances, normal  turning  and  some  specially  tail- 
ored physical  therapy  in  bed  may  be  all  the  mo- 
bilization one  can  institute.  In  other  patients,  close 
coordination  with  a dedicated  physical  therapist, 
judicious  use  of  analgesics  and  planned  orthopedic 


TABLE  4. — Management  of  Hypercalcemia 

General  Measures 
Correct  hypovolemia 

Correct  associated  electrolyte  abnormalities 
Appropriate  adjustment  of  medications 
Encourage  mobilization 

Measures  for  Lowering  Serum  Calcium  Concentration 
Enhance  calcium  loss  through  urinary  excretion  or 
dialysis 

Intravenous  saline  loading,  with  or  without  furose- 
mide  or  ethacrinic  acid 
Disodium  ethylenediaminetetraacetate 
Intravenous  sodium  sulfate  and  sodium  citrate 
Hemodialyses  and  peritoneal  dialysis 
Increase  net  movement  of  calcium  into  bone 

Decrease  movement  of  calcium  from  bone  into 
extracellular  fluid 
Calcitonin 
Mithramycin 
Corticosteroids 

Others:  prostaglandin  inhibitors,  propranolol, 
estrogens 

Increase  movement  of  calcium  from  extracellular 
fluid  into  bone 

Parenteral  and/or  oral  inorganic  phosphate 
Decrease  intestinal  calcium  absorption 
Corticosteroids 
Reduce  calcium  intake 
Decrease  availability  of  dietary  calcium 
Oxalate-containing  foods 
Sodium  phytate 
Cellulose  phosphate 

Specific  Measures  for  Correcting  Primary  Cause 
Parathyroidectomy 
Tumor  ablation 

Surgical  (including  endocrine  ablation  in  breast 
cancer) 

Nonsurgical:  Corticosteroids,  chemotherapy,  ra- 
diation therapy 

Discontinuation  of  sex  steroids,  vitamins  A and  D 
and  milk  and  alkali 

Appropriate  management  of  other  underlying  disease 
states  (see  section  on  causes  of  hypercalcemia) 
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interventions — such  as  pinning  of  fractures  rather 
than  casting— would  go  a long  way  in  establishing 
a successful  and  safe  schedule  of  mobilization. 

Measures  for  Lowering  Serum  Calcium 
Concentration 

These  measures  involve  either  increasing  re- 
moval of  calcium  from  ecf  (enhancing  urinary 
or  dialysis  loss  of  calcium  and  increasing  skeletal 
calcium  sequestration)  or  decreasing  entry  of 
calcium  into  ecf  (reducing  skeletal  calcium 
mobilization  and  decreasing  intestinal  calcium 
absorption). 

Enhance  Calcium  Loss  Through  Urinary 
Excretion  or  Dialysis 

A number  of  physiological  maneuvers  that  re- 
duce the  renal  reabsorption  of  sodium  also  affect 
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Figure  16. — The  use  of  saline  loading  and  large  doses 
of  intravenous  furosemide  for  the  management  of  a 
patient  with  acute  hypercalcemic  crisis.  Over  28  hours 
of  such  therapy,  the  patient  received  a total  of  30  liters 
of  fluid  intravenously  (1.07  liters  per  hour),  with  22.5 
liters  of  0.9  percent  saline,  7.5  liters  of  5 percent 
dextrose  and  water  containing  a total  of  840  mEq  of 
potassium  chloride  (approximately  80  mEq  per  liter) 
and  560  mg  of  magnesium  (approximately  0.5  ml  of 
50  percent  magnesium  sulfate  per  liter).  The  urine 
flow  rate  averaged  20.8  ml  per  minute.  Pertinent  blood 
chemistry  values  at  the  outset  and  on  completion  of 
this  therapy  included  sodium,  140  and  137  mEq  per 
liter;  potassium,  2.5  and  5.0  mEq  per  liter;  chloride 
99  and  102  mEq  per  liter;  bicarbonate,  27.5  and  28 
mEq  per  liter;  creatinine,  1.0  and  0.8  mg  per  dl; 
magnesium,  1.20  and  1.48  mg  per  dl,  and  phosphorus, 
2.45  and  2.40  mg  per  dl,  respectively.  [Reprinted  from 
Coburn,  Brickman  and  Massry180  with  permission.] 


the  renal  handling  of  calcium  in  a similar  man- 
ner.428,47r’  Kleeman  and  associates47'1  found  that 
an  increase  in  sodium  intake  from  25  to  350 
mEq  per  day  in  a normal  man  leads  to  a three- 
fold increase  in  urinary  calcium  excretion.  The 
correlation  of  sodium  and  calcium  clearance  is 
not  directly  related  to  changes  in  glomerular  fil- 
tration rate  (gfr)  since,  when  gfr  is  increased 
by  means  other  than  sodium  infusion,  there  is 
only  a slight  increase  in  calcium  excretion.477  A 
dramatic  increase  in  urinary  excretion  of  calcium 
may  result  from  sodium  diuresis  induced  by  the 
simultaneous  infusion  of  saline  and  administration 
of  furosemide  (Lasix®)  or  ethacrynic  acid  (Ede- 
crin®).  The  augmentation  of  calcium  excretion 
by  this  method  has  been  used  successfully  in  the 
management  of  hypercalcemia.178  Furosemide  ad- 
ministration also  diminishes  the  hypercalcemic 
response  of  rats  to  dihydrotachysterol  when  both 
agents  are  given  simultaneously.479  Saline  should 
first  be  given  to  restore  ecf  volume  as  gauged  by 
clinical  measurements  and  by  central  venous  or 
pulmonary  wedge  pressure.  An  additional  1 to  2 
liters  of  saline  solution  may  then  be  administered 
before  beginning  administration  of  furosemide, 
which  should  be  given  intravenously  in  doses  of 
100  to  200  mg  at  intervals  of  one  to  two  hours  to 
maintain  urinary  volume  above  500  ml  per  hour. 
Urinary  fluid  losses  should  be  meticulously  re- 
placed on  a volume  for  volume  basis.  Saline  and 
5 percent  dextrose  in  water  administered  in  a 
ratio  of  3: 1 or  4;  1 with  20  to  40  mEq  of  potas- 
sium chloride  and  10  to  20  mg  of  magnesium  ion 
per  liter  of  infusate  would  be  adequate  for  re- 
plenishing initial  electrolyte  losses. 480  Subsequent 
replacement  therapy  may  be  guided  by  the  peri- 
odic measurement  of  urinary  concentration  of 
these  ions.  Figure  16,  reproduced  from  Coburn, 
Brickman  and  Massry,480  illustrates  the  manage- 
ment of  a patient  with  hypercalcemic  crisis  using 
saline  loading  and  intravenously  given  furosemide. 
The  use  of  30  liters  of  intravenously  given  fluid 
over  a period  of  28  hours  underscores  the  critical 
necessity  of  intensive  clinical  and  laboratory 
monitorings.  When  rightly  and  adequately  carried 
out,  the  main  advantage  of  this  form  of  therapy 
is  the  relative  freedom  from  side  effects.  In  our 
experience,  the  calcium-lowering  action  of  this 
form  of  therapy  is  variable  and  not  uniformly 
effective.  Its  effectiveness  may  also  diminish  after 
a few  days.481  Ong  and  associates482  found  that 
although  significant  calciureses  were  observed  in 
both  acute  and  chronic  furosemide  administration 
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in  dogs,  decreased  plasma  calcium  levels  occurred 
only  in  acute  studies.  The  reason  for  this  obser- 
vation was  unclear,  although  intermittent  dehy- 
dration during  the  course  of  chronic  diuresis  was 
considered  a possible  explanation.  In  patients 
with  oliguric  renal  failure  and  congestive  heart 
failure,  this  form  of  therapy  is  clearly  unsuitable. 
These  considerations,  together  with  the  great  de- 
mand on  medical  and  nursing  effort,  render  this 
therapeutic  modality  less  popular  than  one  would 
anticipate. 

Other  measures  that  increase  urinary  calcium 
excretion  listed  in  Table  4 are  now  only  infre- 
quently used  in  clinical  practice.  edta483  increases 
urinary  calcium  excretion  by  forming  with  calcium 
soluble,  filtrable  and  largely  nonreabsorbable 
complexes.  By  chelating  the  calcium  in  blood, 
edta  also  directly  reduces  the  ionized  calcium 
concentration.  Each  gram  of  disodium  edta  binds 
about  216  mg  of  calcium.  Goldsmith  recom- 
mended a dose  of  50  mg  per  kg  of  body  weight 
administered  intravenously  over  four  to  six 
hours.484  Others48"'  used  90  to  100  mg  per  kg  of 
body  weight  per  day  to  a maximum  of  6 grams 
given  intravenously  over  four  hours.  Serious  side 
effects  include  hypotension  and  renal  failure.480-487 
This  form  of  therapy  is  now  only  infrequently 
used.  Myers  recommended  this  as  an  emergency 
measure  only  when  the  use  of  intravenous  phos- 
phate is  precluded.488 

Isotonic  sodium  sulfate  and  sodium  citrate  in- 
fusions have  also  been  used  for  their  calciuretic 
effect. 112,484’48u’490  The  increase  in  urinary  calcium 
excretion  is  probably  attributable  to  the  associ- 
ated natriuresis  although  the  possibility  of  both 
substances  acting  as  calcium  complexing  agents 
with  subsequent  urinary  excretion  has  also  been 
proposed.  Clinical  response  to  the  use  of  these 
agents  is  inconsistent  and  unsustained.  Citrate  is 
metabolized  after  administration,  rendering  its 
effect  even  more  difficult  to  regulate.490  Serious 
electrolyte  disturbances  including  hypernatremia 
(concentration  of  sodium  is  240  mEq  per  liter  in 
isotonic  sodium  sulfate  solution)  and  potassium 
and  magnesium  depletion  may  result  from  inju- 
dicious administration.491-493 

Finally,  both  hemodialysis  and  peritoneal  di- 
alysis494'498 may  be  effective  for  rapid  removal  of 
calcium  from  extracellular  fluid,  especially  in 
patients  with  oliguric  renal  failure  and  congestive 
heart  failure.  However,  these  are  only  short-term, 
emergency  measures  and  generally  require  the 


concomitant  institution  of  more  definitive  thera- 
peutic measures. 

Increase  Net  Movement  of  Calcium  Into  Bone 

• Decrease  movement  of  calcium  from  bone  into 

ECF 

Calcitonin,  the  hypocalcemia-inducing,  hypo- 
phosphatemia-inducing polypeptide  hormone,  has 
been  used  in  the  treatment  of  various  forms  of 
hypercalcemia.499'507  Its  hypocalcemic  action  is 
attributed  mainly  to  an  inhibition  of  bone  resorp- 
tion. Of  the  three  species  of  calcitonin  (porcine, 
human  and  salmon),  that  derived  from  salmon  is 
the  most  potent  form  known  and  also  has  the 
longest  duration.499-500  Calcitonin  must  be  ad- 
ministered either  intramuscularly  or  intraven- 
ously. The  usual  doses  employed  vary  from  20 
to  640  mrc  units  every  6 to  12  hours  for  periods 
up  to  three  to  four  days.480  Silva  and  Becker500 
used  8 mrc  units  per  kg  of  body  weight  every 
six  hours.  The  therapeutic  effect  of  calcitonin  in 
hypercalcemia  has  generally  been  moderate  and 
unsustained.  The  development  of  resistance  to  the 
calcium-lowering  action  of  calcitonin  has  been 
variously  attributed  to  antibody  formation,507 
secondary  increase  in  pth  secretion508  and  the 
cellular  “escape  phenomenon.”509'511  Isolated  case 
reports  suggest  that  such  resistance  may  be 
averted  or  ameliorated  by  the  concomitant  use  of 
phosphate512  or  prednisone513  It  is  clear  that  the 
full  potential  of  calcitonin  as  a clinical  agent  for 
lowering  serum  calcium  concentration  is  incom- 
pletely explored.  Further  systematic  studies  are 
dearly  warranted  since  the  administration  of  this 
agent  is  almost  free  of  side  effects.  Nausea  and 
vomiting  may  sometimes  occur. 

Mithramycin  is  an  antibiotic  derived  from  an 
actinomycete  culture  belonging  to  the  genus  strep- 
tomyces.  It  is  a potent  antineoplastic  agent,  useful 
in  the  treatment  of  testicular  malignancies.  The 
hypocalcemic  effect  of  mithramycin  was  first 
observed  in  normocalcemic  patients  treated  for 
testicular  tumors  and,  subsequently,  in  hypercal- 
cemic  patients  with  neoplasia.514  Since  then,  mith- 
ramycin has  been  used  in  the  treatment  of  patients 
with  hypercalcemia  of  different  causes.515'518  It 
probably  acts  like  actinomycin  D — by  forming  a 
complex  with  dna  in  the  presence  of  magnesium 
or  other  divalent  cations,  thereby  inhibiting  dna- 
directed  rna  synthesis.519  The  calcium  lowering 
action  of  mithramycin  is  attributed  to  this  inhibi- 
tion of  rna  synthesis  leading,  secondarily,  to  a 
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state  of  osteoclastic  refractoriness  to  pth  (and 
possibly  to  other  bone  resorption  stimuli)  and 
consequent  reduction  in  bone  calcium  mobiliza- 
tion.520 Parsons,  Baum  and  Self521  also  raised  the 
possibility  of  an  induced  state  of  vitamin  D-resist- 
ance.  However,  these  authors  and  others522  were 
unable  to  reverse  or  block  the  calcium-lowering 
effect  of  mithramycin  by  giving  large  doses  of 
vitamin  D.  Godfrey  suggested  a dose  schedule  of 
1 to  2.5  mg  of  mithramycin  in  1 liter  of  5 percent 
glucose  in  water  administered  intravenously  over 
three  hours.  '17  A course  of  therapy  consists  of 
daily  administration  on  three  successive  days. 
Subjective  improvement  occurs  within  12  hours 
and  lowering  of  serum  calcium  concentration  is 
seen  by  36  hours.  Serum  calcium  concentration 
may  remain  under  adequate  control  for  as  long 
as  10  to  14  days  before  repeated  administration 
of  mithramycin  becomes  necessary.  Perlia  and 
associates518  suggested  a single  direct  intravenous 
injection  of  25  /ig  per  kg  of  body  weight.  This 
dose  is  repeated  if  no  detectable  lowering  of 
serum  calcium  concentration  is  noted  by  24  to  48 
hours,  or  if  the  previously  lowered  calcium  is 
again  out  of  control. 

Nausea  and  vomiting  are  frequent  side  effects. 
Godfrey  believed  these  side  effects  could  be 
ameliorated  by  slow  administration  over  three 
hours  and  by  appropriate  use  of  prochloropera- 
zine  (Compazine®).517  Other  side  effects  of  mith- 
ramycin include  hemorrhagic  disorders  and  renal 
and  hepatic  damage.522  Rare  complications  in- 
clude sudden  arterial  occlusion523  and  toxic  epi- 
dermal necrolysis.524  Most  of  the  serious  compli- 
cations occur  with  more  chronic  and  greater 
cumulative  dose  administration  of  mithramycin  for 
its  antitumor  effect.  When  used  cautiously  and 
conservatively  as  recommended,  mithramycin  has 
so  far  proved  to  be  a relatively  safe  and  effective 
calcium-lowering  agent.517’518,525 

The  calcium-lowering  action  of  glucocorticoids 
(gc)  in  the  treatment  of  hypercalcemia  is  still 
incompletely  defined,  both  in  terms  of  their  ef- 
ficacy and  their  mechanism  of  action.  Originally, 
cortisol  administration  was  used  in  the  differential 
diagnosis  of  parathyroid  and  nonparathyroid 
forms  of  hypercalcemia.520  The  former  was  con- 
sidered steroid-resistant  and  the  latter  steroid- 
sensitive.  Subsequently,  several  cases  of  hyper- 
parathyroid hypercalcemia  responsive  to  GC 
therapy527'530  and  numerous  cases  of  nonparathy- 
roid hypercalcemia  insensitive  to  gc  therapy531 
have  been  reported.  Even  in  sarcoidosis,  hypercal- 


cemia may  either  fail  to  respond  to  gc370’382’520’532 
or  takes  an  unusually  long  time  to  do  so.533 

Harrison  and  Harrison,534  in  1960  showed  an 
“antagonistic”  effect  of  gc  on  vitamin  D-mediated 
calcium  absorption  in  experimental  animals.  Sub- 
sequent studies  by  Sallis  and  Holdsworth535  lend 
further  support  to  the  thesis.  Kimberg  and  as- 
sociates,530,537 however,  provided  evidence  sug- 
gesting that  gc  inhibits  intestinal  calcium  ab- 
sorption through  a process  not  directly  related 
to  vitamin  D metabolism.  In  practical  terms,  re- 
duction in  intestinal  calcium  absorption  per  se 
is  unlikely  to  have  a substantial  effect  on  the 
correction  of  hypercalcemia  except  in  cases  char- 
acterized by  excessive  calcium  absorption.  Even 
under  such  circumstances,  the  net  effect  will  not 
be  expected  to  exceed  that  of  simple  dietary  cal- 
cium restriction. 

Since  glucocorticoids  are  also  known  to  exert 
direct  action  on  bone  and  kidney,  the  possibility 
of  some  extraintestinal  calcium-lowering  action 
should  also  be  considered.  Jee  and  associates538 
suggest,  based  on  data  from  studies  on  rats,  that 
GC,  when  administered  in  high  doses,  can  cause 
sufficient  inhibition  of  osteoprogenitor  cell  (cells 
which  give  rise  to  osteoclasts  and  osteoblasts) 
proliferation  to  result  in  a reduction  in  the 
pool-size  of  both  osteoclasts  and  osteoblasts. 
Others539’540  have  shown  that  brief  treatment  of 
isolated  bone  cells  with  gc  in  vitro  may  lead  to 
an  inhibition  in  rna  and  protein  synthesis.  The 
direct  inhibitory  effect  of  gc  on  bone  cell  activity 
may  account  for  some  of  its  calcium-lowering 
actions  in  various  hypercalcemic  disorders  includ- 
ing isolated  cases  of  hyperparathyroidism.527'530 
Myers255  suggested  that  the  lack  of  calcium- 
lowering action  of  gc  in  hyperparathyroid  pa- 
tients may  be  attributed  to  an  insufficient  dose  of 
GC  used.  In  terms  of  its  action  on  the  kidney, 
long-term  gc  administration  is  known  to  augment 
urinary  calcium  excretion  in  both  animals  and 
man.541-543 

In  the  treatment  of  neoplasia  hypercalcemia, 
glucocorticoids  have  been  considered  highly  effec- 
tive by  some5"  545  and  singularly  ineffective  by 
others.531  Most  authors  considered  the  calcium- 
lowering action  of  gc  a secondary  phenomenon 
to  a primary  action  on  tumor  growth  inhibi- 
tion540,547 However,  a direct  action  of  gc  on 
bone545,548  cannot  be  clearly  excluded.  Recent 
studies  also  indicate  that  gc  may  inhibit  either 
prostaglandin  synthesis549  or  prostaglandin  re- 
lease.550 
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GC  may  be  given  either  orally  or  parenterally, 
usually  in  divided  doses.  Goldsmith184  suggested 
a dosage  of  150  mg  of  cortisone  per  day.  Ajlouni 
and  Rosenfeld  recommended  prednisone,  60  to 
80  mg  per  day,  or  its  equivalent  initially,  fol- 
lowed by  gradual  reduction  to  the  lowest  con- 
trolling dose.551  In  the  treatment  of  cancer  hyper- 
calcemia, Buescu  and  associates  advocated  300 
to  400  mg  of  hydrocortisone  per  24  hours.485 
The  calcium-lowering  effect  of  GC  may  take  a 
week  to  develop.  The  side  effects  of  steroid  ther- 
apy are  well  known — not  the  least  of  which  are 
the  catabolic  and  infectious  complications  which 
may  seriously  compound  the  problems  in  an  al- 
ready debilitated  hypercalcemic  patient.  If  glu- 
cocorticoids are  utilized  as  urgent  therapy  for 
short  periods  (days),  the  author  (crk)  advocates 
the  use  of  very  large  doses  (80  mg  or  more  per 
day  of  prednisone  or  its  equivalent). 

The  use  of  prostaglandin  synthesis  inhibitors  in 
correcting  some  tumor  hypercalcemia  has  already 
been  discussed.  The  recommended  dosages  for 
indomethacin  and  acetylsalicylic  acid  are  75  to 
150  mg  and  1.8  to  4.8  grams  per  day,  respec- 
tively, in  divided  doses  for  five  to  seven  days.84 
This  modality  of  treatment  should  still  be  con- 
sidered experimental.  Possible  untoward  side  ef- 
fects of  both  indomethacin  and  acetylsalicylic 
acid  have  not  been  fully  characterized.95"97  The 
use  of  propranolol  in  the  management  of  thyro- 
toxic hypercalcemia249  likewise  should  remain, 
for  the  moment,  a research  endeavor.552  The  im- 
portance of  optimal  mobilization  in  the  manage- 
ment of  hypercalcemia  has  already  been  discussed. 

Another  therapeutic  measure  to  inhibit  calcium 
mobilization  from  bone  is  proposed  by  Gallagher 
and  Nordin.553  These  authors  reported  the  use  of 
ethinylestradiol  in  ten  postmenopausal  hyper- 
parathyroid patients.  They  observed  a gradual 
fall  in  both  fasting  levels  of  plasma  and  urine 
calcium  and  24-hour  urine  excretion  of  calcium 
and  hydroxyproline.  They  therefore  proposed  that 
estrogen  treatment  of  these  patients  may  prevent 
bone  disease  by  inhibiting  bone  resorption  and 
stone  disease  by  reducing  urinary  calcium  excre- 
tion. 

• Increase  movement  of  calcium  from  ecf  into 

bone 

Over  four  decades  ago,  Bulger  and  associates 
first  observed  that  oral  administration  of  inorganic 
phosphate  decreased  the  hypercalcemia  in  patients 
with  hyperparathyroidism.554  Subsequently,  the 


efficacy  of  this  agent  in  the  treatment  of  hypercal- 
cemia of  various  causes  has  been  repeatedly  con- 
firmed. The  administration  of  inorganic 

phosphate  to  hypercalcemic  patients  is  associated 
with  a fall  in  serum  calcium  levels,  a reduction 
in  urinary  calcium  levels  and  a positive  calcium 
balance.  These  effects  of  inorganic  phosphate  are 
probably  due  to  a net  movement  of  calcium  and 
phosphate  into  the  skeleton.559  Rasmussen  and 
Bordier"10  summarized  data  suggesting  that  in 
vivo  phosphate  acts  by  stimulation  of  osteoblastic 
activity.  However,  Raisz  and  Niemann,501  in 
studies  on  the  effect  of  phospate  upon  the  re- 
sponses of  bone  cell  cultures  in  vitro,  found  that 
an  increasing  phosphate  concentration  in  the 
medium  not  only  increases  the  rate  of  bone  for- 
mation but  also  decreases  the  rate  of  resorption. 

Inorganic  phosphate  may  be  administered 
orally,  intravenously  and,  on  occasions,  rectally 
as  a retention  enema.  As  a general  rule,  the  oral 
(or  rectal)  route,  rather  than  the  intravenous 
route,  should  be  used  except  in  those  instances 
when  rapid  lowering  of  serum  calcium  is  clearly 
a lifesaving  measure.  The  recommended  dose  of 
intravenous  phosphate  is  50  mmole  (1.5  grams) 
of  phosphorus  over  six  to  eight  hours.502  Only 
one  dose  should  be  given  in  a 24-hour  period  and 
generally  no  more  than  two  doses  are  necessary. 
Serum  calcium  may  fall  within  minutes  after  the 
initiation  of  infusion  and  the  maximum  decline 
may  be  delayed  for  as  long  as  five  days  after  the 
completion  of  the  infusion.  Some  effects  may 
persist  for  as  long  as  6 to  15  days.557"502  Oral 
phosphate  therapy  is  usually  initiated  at  a dose 
of  1.0  to  1.5  grams  of  phosphorus  per  day  in 
divided  doses.  If  no  substantial  drop  in  serum 
calcium  is  observed  in  about  three  days,  the 
daily  dose  can  be  increased  by  0.5  to  1.0  gram 
at  intervals  of  two  to  three  days  until  a total  daily 
dose  of  2 to  3 grams  is  reached.  Normal  serum 
calcium  levels  are  usually  achieved  within  one  to 
ten  days  after  a cumulative  dose  of  1 to  20 
grams.480-502  The  duration  of  oral  therapy  may 
range  from  2 to  119  days  with  a cumulative 
amount  of  phosphate  from  3 to  214  grams.557 
Some  of  the  commercially  available  phosphate 
preparations  are  listed  in  Table  5. 

One  of  the  most  serious  side  effects  of  inor- 
ganic phosphate  administration  is  the  possible 
occurrence  of  extraskeletal  precipitation  of  cal- 
cium.550-503 Because  soft  tissue  calcification  can 
be  found  in  untreated  hypercalcemic  patients,  in 
clinical  practice  it  has  been  difficult  to  determine 
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TABLE  5. — Commercially  Available  Phosphate  Preparations 


Preparations 

Quantity  Containing 
1 gram  Phosphorus 

Other  Electrolytes  with 
Each  1 gram  Phosphorus 

Na  (mEq)  K (mEq) 

Intravenous 

In-Phos®  (Davies,  Rose-Hoyt)  

40.0  ml 

65.0 

8.0 

Hyper-Phos-K®  (Davies,  Rose-Hoyt)  . . . 

15.0  ml 

50.0 

Oral 

Fleet’s  Phospho  Soda®  (C.B.  Fleet  Co).  . 

6.2  ml 

57.0 

Neutra-Phos®  (Willen  Drug  Co.)  

. 300.0  ml  or 

4 capsules 

28.5 

28.5 

Neutra-Phos-K®  (Willen  Drug  Co.)  . . . . 

. 300.0  ml  or 

4 capsules 

57.0 

Phos-Tabs®  (Davies,  Rose-Hoyt)  

6 tablets 

57.0 

if  such  calcification  is  produced  or  aggravated  by 
phosphate  administration.  Laboratory  studies, 
however,  have  shown  that  inorganic  phosphate 
treatment  of  hypercalcemia  leads  to  calcium  de- 
position in  the  heart,  kidneys  and  other  tissue.007 
Oral  phosphate  administration  in  experimental 
hypercalcemia  has  been  shown  to  accelerate 
calcium  sequestration  in  soft  tissue.588  In  one 
study,  only  those  rats  treated  with  phosphate 
died.  Extensive  soft  tissue  calcification  has  also 
been  described  in  rabbits  given  oral  phosphate 
therapy.009  Other  serious  complications  associ- 
ated with  clinical  use  of  inorganic  phosphate  in- 
clude hypocalcemia,  hypotension  and  renal  fail- 
ure.505, 570-572  Complications  are  more  apt  to 
develop  when  phosphate  is  given  intravenously 
(especially  in  excessive  amounts  or  with  too  great 
a speed),  or  when  it  is  given  to  patients  with  im- 
paired renal  function.  In  patients  with  poor  renal 
function,  no  more  than  0.5  to  1.0  gram  of  phos- 
phorus given  intravenously  or  1 gram  of  phos- 
phorus given  orally  should  be  administered  over 
24  hours.00-  Therapy  should  be  discontinued  or 
doses  greatly  reduced  if  serum  phosphorus  levels 
rise  above  6.0  mg  per  dl.480  When  cautiously  and 
appropriately  used,  inorganic  phosphate  is  an 
effective  agent  for  the  control  of  both  acute  and 
chronic  hypercalcemia.  Aurbach  and  associates,1 00 
for  example,  found  short-term  (one  to  ten  weeks) 
orally  given  neutral  phosphate  an  excellent  agent 
for  both  halting  rapidly  worsening  hypercalcemia 
and  preparing  patients  with  severe  hyperparathy- 
roidism for  surgical  operation.  The  only  compli- 
cation they  encountered  was  hypokalemia  which 
responded  rapidly  to  orally  given  potassium  sup- 
plement. They  did  caution  against  long-term  oral 
administration  of  phosphate. 

Decrease  Intestinal  Calcium  Absorption 

The  role  of  corticosteroids  in  reducing  intesti- 
nal calcium  absorption  has  already  been  discussed. 


Reduced  oral  calcium  intake  would  rationally 
constitute  the  first  step  in  decreasing  net  absorp- 
tion of  calcium  from  the  gastrointestinal  tract.  In 
practice,  this  measure  is  maximally  useful  in  con- 
ditions in  which  gastrointestinal  calcium  hyper- 
absorption contributes  substantially  to  the  de- 
velopment of  hypercalcemia — for  example,  high 
calcium  intake,  sarcoidosis,  vitamin  D intoxica- 
tion and  idiopathic  hypercalcemia  of  infancy.  Of 
theoretical  interest,  but  little  practical  application, 
is  the  use  of  calcium-binding  agents  as  a means 
of  reducing  intestinal  calcium  absorption.  These 
include  oxalate  (rhubarb,  alfalfa),  sodium  phy- 
tate  (cereals)  and  cellulose  phosphate.184  Both 
phytate  and  cellulose  phosphate  are  also  hydro- 
lysed to  a variable  extent  in  the  intestine,  releas- 
ing inorganic  phosphate,  the  absorption  of  which 
may  contribute  to  the  reduction  of  hypercalcemia. 

Summary  on  Modalities  for  Lowering  Serum 
Calcium  Concentration 

As  has  already  been  emphasized,  every  case 
of  hypercalcemia  should  receive  general  suppor- 
tive measures  which  essentially  consist  of  ade- 
quate rehydration  with  normal  saline,  maximal 
tolerated  mobilization,  and  reevaluation  of  the 
need  and  dosage  of  the  current  medications.  The 
need  to  institute  aggressive  measures  to  lower 
serum  calcium  levels  depends  on  the  presence  or 
absence  of  overt  biological  disruptions  which,  in 
turn,  generally  depend  on  the  severity  and  rapidity 
of  the  development  of  hypercalcemia.  When  im- 
mediate lowering  of  the  serum  calcium  concen- 
tration is  not  clinically  mandatory,  modalities 
such  as  orally  given  furosemide  with  adequate  salt 
supplements,  corticosteroids,  and  orally  given 
phosphates  may  be  considered.  In  acute  emer- 
gencies, patients  should  be  immediately  kept 
under  intensive  care  surveillance  while  simultane- 
ously receiving  saline  loading  coupled  with  paren- 
teral furosemide.  In  patients  with  oliguric  renal 
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failure  and  congestive  heart  failure,  peritoneal 
dialysis  or  hemodialysis  constitutes  the  alternate 
modality.  Calcitonin  is  always  a worthwhile  addi- 
tional therapy  for  the  first  12  to  24  hours  during 
which  time  a more  definitive  management  strategy 
is  formulated.  Therapy  with  corticosteroids,  if 
not  otherwise  contraindicated,  should  be  started 
as  soon  as  possible.  In  severe  primary  hyperpara- 
thyroidism with  hypophosphatemia,  careful  in- 
travenous phosphate  administration,  until  the 
establishment  of  effective  oral  phosphate  therapy, 
is  an  acceptable  approach.  Surgical  operation,  of 
course,  should  be  planned  and  carried  out  as  soon 
as  the  patient  is  ready.  In  most  of  the  neoplasia 
hypercalcemia,  mithramycin  administration  ac- 
cording to  the  recommended  schedule  is  a safe 
and  frequently  effective  therapy.  There  is  now 
probably  sufficient  empirical  observation  to  justify 
the  additional  use  of  prostaglandin  synthesis  in- 
hibitors in  desperate  cases.  All  these  measures 
are,  of  course,  only  preparatory  maneuvers  for 
stabilizing  the  patient  for  more  definitive  therapy 
of  the  primary  cause.  Therefore,  the  use  of  these 
measures  in  a patient  in  whom  severe  hypercal- 
cemia is  clearly  one  of  the  terminal  events  is 
probably  ill-advised  in  many  instances. 

Measures  for  Correcting  Primary  Causes 

Of  the  measures  listed  in  last  section  of  Table 
4,  only  that  of  parathyroidectomy  in  asympto- 
matic hyperparathyroidism  will  be  further  dis- 
cussed. With  the  discovery  of  increasing  numbers 
of  patients  with  asymptomatic  or  biochemical 
hyperparathyroidism,  the  question  of  indication 
and  timing  for  surgical  therapy  naturally  arises. 
An  argument  against  routine  operations  in  these 
patients  are  the  reported1'*5"138  and  unreported  cases 
of  patients  with  untreated  hyperparathyroidism 
who  lived  for  many  years  without  ever  becoming 
symptomatic  or  having  any  overt  deterioration 
develop.  Moreover,  surgical  operation  in  mild 
and  early  hyperparathyroidism  is  technically  dif- 
ficult. Inadequate  surgical  operation  would  render 
the  urgently  needed  subsequent  operation  even 
more  problematic  and  an  inappropriate  operation 
may  lead  to  the  development  of  permanent  hypo- 
parathyroidism. 

We  feel  the  available  data  justify  the  position 
that  surgical  therapy  should  be  considered  in  all 
patients  in  whom  a firm  diagnosis  of  primary 
hyperparathyroidism  is  made.  Many  so-called 
asymptomatic  patients  may  have  adapted  to  their 
symptoms  which  become  apparent  retrospectively 


only  after  their  alleviation  following  surgical 
therapy.'1"  The  subtle  increase  in  blood  pressure 
in  asymptomatic  hyperparathyroid  patients  has 
already  been  mentioned.1”  Although  these  sub- 
jects may  not  be  overtly  hypertensive,  in  all  15 
patients  in  whom  reinvestigation  was  carried  out 
after  parathyroid  surgical  operation,  a decrease 
in  both  serum  calcium  and  blood  pressure  levels 
was  consistently  observed.  Kaplan  and  associ- 
ates71 showed  in  many  “asymptomatic”  hyper- 
parathyroid patients  slight  impairment  in  renal 
function  and  significant  physiologic  derangements 
such  as  negative  calcium  balance,  hypercalciuria, 
low  bone  density  and  intestinal  hyperabsorption 
of  calcium — which  were  all  corrected  by  parathy- 
roidectomy. The  very  observation  that  most  early 
cases  are  relatively  asymptomatic  is  by  itself  a 
good  reason  for  curative  therapy  since  primary  hy- 
perparathyroidism in  clinically  recognizable  states 
is  associated  with  a wide  variety  of  morbidities. 
The  hazard  of  normocalcemic  hyperparathyroid- 
ism culminating  in  hypercalcemic  crisis  has  also 
been  reported.4"7  Finally,  in  a prospective  study 
of  the  natural  course  of  asymptomatic  and  un- 
complicated primary  hyperparathyroidism,  sur- 
gical therapy  was  required  in  approximately  20 
percent  of  these  patients  by  the  end  of  five 
years  because  of  progression  of  the  disease.574  No 
identifiable  criterion  or  combination  of  criteria 
was  useful  in  selecting  outpatients  in  whom,  in 
the  course  of  follow-up,  surgical  intervention 
would  be  required.  Moreover,  the  authors  stated 
that  adequate  follow-up  of  patients  with  “bio- 
chemical” hyperparathyroidism  was  . . time 
consuming,  expensive  and,  at  times,  extremely 
taxing.  With  time,  asymptomatic  patients  tend  to 
discount  the  potential  seriousness  of  their  disease 
and  drop  out  of  follow-up,  despite  heroic  efforts 
to  bring  them  back.”  As  a result,  these  authors 
now  recommend  surgical  treatment  “whenever 
the  patient  does  not  express  interest  and  great 
willingness  to  participate  in  a prolonged  period 
of  systematic  and  regular  observation.” 

Surgical  procedures  in  the  parathyroid  glands 
should  always  be  done  by  surgeons  specifically 
trained  for  the  task.  Size,  shape,  color,  number, 
location  and  circulation  of  normal  and  abnormal 
parathyroid  glands  vary  enormously.575"578  When 
parathyroid  surgical  therapy  is  meticulously  car- 
ried out  by  an  experienced  surgeon,  the  cure  rate 
for  first-look  neck  exploration  is  well  over  90 
percent.'7"  Autotransplantation  of  some  hyper- 
plastic parathyroid  tissue  to  a more  accessible 
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intramuscular  site  at  the  time  of  operation  has 
received  much  discussion  recently580,581  but  its 
definitive  role  remains  to  be  defined.  Finally, 
Doppman  and  associates582  reported  their  experi- 
ence with  embolic  infarction  of  ectopic  parathy- 
roid glands  located  by  arteriography  in  three  pa- 
tients after  unsuccessful  surgical  operation.  Two 
mediastinal  adenomas  were  successfully  infarcted, 
one  with  apparent  cure  of  the  patient. 

CONCLUSIONS 

• Total  serum  calcium  concentration  consists 
of  protein-bound  calcium  (40  percent),  diffusible 
calcium  complexes  (10  percent)  and  ionized 
calcium  (50  percent).  Elevation  in  ionized  cal- 
cium levels  is  usually,  but  not  always,  reflected 
by  the  total  serum  calcium  concentration. 

• The  maintenance  of  body  fluid  calcium  con- 
centration is  accomplished  jointly  by  two  basic 
physiological  processes:  ECF-bone  mineral  flux 
and  renal  calcium  reabsorption.  A coordinated 
resetting  of  ECF-bone  equilibrium  and  renal  thres- 
hold for  calcium  reabsorption  can  perpetuate  a 
stable  or  equilibrium  hypercalcemic  state  with 
little  or  no  continued  loss  of  calcium.  This  is  in 
pronounced  contrast  to  the  unstable  or  disequili- 
brium form  of  hypercalcemia  which  is  character- 
ized by  accelerated  net  bone  resorption  with  con- 
sequent outpouring  of  large  quantities  of  calcium 
into  ecf.  Renal  calcium  reabsorption  capacity 
becomes  rapidly  saturated  and  a large  excess  of 
calcium  is  excreted. 

• Neoplasia  is  the  most  frequent  cause  for  hy- 
percalcemia seen  in  hospital  patients.  In  contrast, 
primary  hyperparathyroidism  is  by  far  the  most 
common  underlying  cause  for  hypercalcemia  en- 
countered in  the  general  population.  There  is 
evidence  suggesting  that  primary  hyperparathy- 
roidism and  malignancy  may  co-exist  more  fre- 
quently than  could  be  expected  by  chance. 

• Awareness  of  the  clinical  correlates  and  the 
natural  history  of  various  hypercalcemic  syn- 
dromes, coupled  with  skillfully  elicited  history 
and  physical  examinations,  continues  to  play  a 
crucial  role  in  the  correct  diagnosis  of  the  causes 
of  hypercalcemia  in  clinical  practice. 

• Management  of  patients  with  hypercalcemia 
should  commence  with  the  restoration  of  fluid  and 
electrolyte  balance.  Measures  toward  lowering 
ecf  calcium  concentration  include  physiological 
and  pharmacological  maneuvers  aimed  at  in- 


creasing removal  of  calcium  from  ecf  (increasing 
urinary  excretion,  removal  through  dialysis  and 
bone  mineral  sequestration)  or  decreasing  addi- 
tion of  calcium  into  ecf  (reducing  bone  mineral 
mobilization  and  intestinal  calcium  absorption). 
The  implementation  of  such  measures  would  al- 
low time  for  complete  diagnostic  workup  and  the 
institution  of  definitive  treatment  for  the  under- 
lying cause. 


Addendum 

Two  important  areas  of  hypercalcemic  dis- 
orders were  inadvertently  omitted.  The  entity 
familial  hypocalciuric  hypercalcemia  has  most 
recently  been  reviewed  by  Marx  and  associates 
(Am  J Med  65:235-242,  1978).  The  central 
and  the  peripheral  neurotoxicity  of  parathyroid 
hormone  has  received  considerable  attention  in 
recent  years  (J  Clin  Invest  55:738-745,  1975; 
J Clin  Invest  62:88-93,  1978). 

Since  the  completion  of  the  present  review  a 
number  of  new  articles  have  also  come  to  our 
attention:  “Increase  in  Serum  Ionized  Calcium 
During  Exercise”  (Clin  Sci  Molecular  Med  53: 
579-586,  1977);  “Hypercalcemia  in  Patients  with 
Burkitt’s  Lymphoma”  (Am  J Med  64:691-695, 
1978);  and  “The  Possible  Association  Between 
the  Development  of  Parathyroid  Adenoma  and 
Previous  Head-and-Neck  Radiation”  (Ann  Intern 
Med  88:804,  1978;  and  Ann  Intern  Med  89: 
216-217,  1978). 
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Important  Advances  in  Clinical  Medicine 

Epitomes  of  Progress  — Otolaryngology 


The  Scientific  Board  of  the  California  Medical  Association  presents  the 
following  inventory  of  items  of  progress  in  otolaryngology.  Each  item,  in 
the  judgment  of  a panel  of  knowledgeable  physicians,  has  recently  be- 
come reasonably  firmly  established,  both  as  to  scientific  fact  and  important 
clinical  significance.  The  items  are  presented  in  simple  epitome  and  an 
authoritative  reference,  both  to  the  item  itself  and  to  the  subject  as  a 
whole,  is  generally  given  for  those  who  may  be  unfamiliar  with  a particular 
item.  The  purpose  is  to  assist  the  busy  practitioner,  student,  research 
worker  or  scholar  to  stay  abreast  of  these  items  of  progress  in  otolaryn- 
gology which  have  recently  achieved  a substantial  degree  of  authoritative 
acceptance,  whether  in  his  own  field  of  special  interest  or  another. 

The  items  of  progress  listed  below  were  selected  by  the  Advisory  Panel 
to  the  Section  on  Otolaryngology  of  the  California  Medical  Association  and 
the  summaries  were  prepared  under  its  direction. 

Reprint  requests  to:  Division  of  Scientific  and  Educational  Activities, 

California  Medical  Association,  731  Market  St.,  San  Francisco,  CA  94103 


BSER  Audiometry 

Brain  stem  evoked  response  (bser)  audiometry 
is  the  term  for  the  clinical  use  of  averaged  audi- 
tory evoked  potentials  recorded  from  the  human 
scalp  up  to  10  msec  after  the  auditory  stimulus. 

The  early  evoked  response  consists  of  several 
waves  which  have  been  numbered  by  Roman 
numerals.  Wave  V is  the  most  prominent  and  is 
used  for  clinical  study.  The  origin  of  wave  V is 
thought  to  be  in  the  region  of  the  inferior  col- 
liculus. The  latency  of  wave  V decreases  with  an 
increase  in  the  intensity  of  the  stimulus  and  can 
be  recorded  to  levels  within  10  dB  of  threshold. 
The  early  evoked  auditory  response  is  not  altered 
by  level  of  attention  or  sedation. 

Latency/sensation  level  functions  have  been 
established  for  persons  whose  hearing  is  within 
normal  limits  and  are  remarkably  constant  in 
different  settings.  A conductive  hearing  loss  is 
shown  by  an  increase  in  the  latency  of  wave  V 
at  all  sensation  levels  of  the  stimulus.  A sensori- 
neural hearing  loss  with  recruitment  is  charac- 
terized by  increased  latency  of  wave  V near 
threshold  with  normal  latency  at  higher  stimulus 
intensity  levels. 

For  site  of  lesion  studies,  the  latency  between 
wave  I and  wave  V is  also  measured.  Wave  1 is 
thought  to  represent  the  surface  recorded  cochlear 


nerve  action  potential.  A brain  stem  disorder  is 
characterized  by  an  increase  in  neural  conduction 
time;  wave  I occurs  within  the  normal  latency 
while  wave  V is  delayed. 

Clinically,  bser  auditometry  is  being  used  to 
determine  auditory  thresholds  for  very  young 
children  or  those  who  are  difficult  to  test,  as  well 
as  for  patients  with  functional  hearing  loss.  Brain 
stem  lesions  such  as  cerebellopontine  angle  tumor, 
multiple  sclerosis  or  brain  stem  vascular  and  neo- 
plastic lesions  may  be  identified  with  the  use  of 
the  I-V  intrawave  latency. 

JANNA  SMITH  LANG,  PhD 

REFERENCES 

Jewett  D,  Williston  J:  Auditory-evoked  far  fields  averaged  from 
the  scalp  of  humans.  Brain  94:681-696,  1971 
Picton  TW,  Woods  DL,  Baribeau-Braun  J,  et  al : Evoked  po- 
tential audiometry.  J Otolaryngol  6:90-119,  1977 


Brain  Stem  Electric  Response 
Audiometry 

Early  diagnosis  of  hearing  impairment  in  chil- 
dren is  extremely  important.  The  sooner  a loss  is 
discovered  and  treatment  begun,  the  better  the 
outlook  for  rehabilitation. 

Until  recently  there  was  no  reliable  method  of 
measuring  hearing  in  infants  and  young  children. 
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All  tests  depended  on  subjective  responses  to  a 
tone  or  noisemaker. 

Now,  with  brain  stem  audiometry,  it  is  possi- 
ble to  measure  hearing  accurately  even  in  the 
newborn.  The  basic  principle  involves  the  meas- 
urement of  minute  responses  that  arise  in  the 
auditory  pathways  in  the  brain  stem  as  a result  of 
sound  stimulation.  These  impulses,  measured  with 
scalp  electrodes,  are  fed  into  a computer  which 
extracts  the  responses  while  cancelling  interfering 
background  electrical  activity. 

The  test  is  objective,  requiring  little  coopera- 
tion on  the  part  of  the  child.  Best  traces  are  ob- 
tained with  a sleeping  child  and  sedation  is  often 
used. 

Whenever  the  parents  or  the  doctor  suspects  a 
hearing  loss,  the  matter  should  be  pursued  until 
a conclusion  regarding  hearing  level  is  reached. 
Brain  stem  audiometry,  an  office  procedure  re- 
quiring approximately  one  hour,  now  enables 
hearing  specialists  to  arrive  at  a diagnosis  and 
begin  appropriate  therapy.  This  technique  repre- 
sents a significant  advance  in  the  field  of  otolaryn- 
gology. DERALDE.BRACK.MANN.MD 
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Closure  of  Facial  Wounds 

The  classical  closure  of  facial  wounds  in- 
cludes a meticulous  subcutaneous  closure  most 
commonly  done  with  an  absorbable  suture  and 
then  a careful  subcuticular  or  epidermal  skin 
closure,  usually  done  with  nylon.  The  subcuticu- 
lar closure  is  time  consuming  and  unless  done 
well  does  more  harm  than  good.  The  interrupted 
epidermal  closure  with  6-0  nylon  can  be  time 
consuming  and  traumatic  to  the  wound  edges  be- 
cause early  removal  is  warranted. 

Recently  a new  suture  has  been  described.  The 
6-0  Davis  and  Geek  mild  chromic  suture  comes 
on  a small  sharp  CE  2 cutting  needle.  It  is  most 
commonly  placed  very  superficially  in  the  wound 
edges  using  a running  locking  stitch.  Steristrips® 
are  then  applied.  The  chromic  is  so  loosely  con- 
structed that  with  moisture,  it  dissolves  in  three 
to  four  days.  The  Steristrips  are  changed  in  four 
to  five  days  and  the  remaining  suture  material 
pulled  out  with  the  Steristrip.  For  insurance,  the 
wound  is  dressed  with  Steristrips  again  for  an 
additional  four  or  five  days.  Initially,  a mild 


degree  of  inflammation  may  be  present,  but  there 
is  no  evidence  that  this  adversely  affects  healing. 

This  technique  has  been  successfully  used  to 
close  facial  lacerations  particularly  in  children, 
but  also  in  adults.  It  has  been  used  in  blepharo- 
plasties,  facelifts,  scar  revisions,  excision  of  skin 
tumors  with  local  flap  closures  and  to  close  a 
myriad  of  other  wounds.  The  results  have  been 
as  good  as  with  any  other  type  of  closure,  while 
postoperative  trauma  to  the  wounds  has  been 
lessened  and  the  amount  of  time  spent  by  surgeons 
in  each  procedure  reduced. 

TERRENCE  M.  DAVIDSON,  MD 
ALAN  M.  NAHUM,  MD 

REFERENCE 

Webster  RC,  Davidson  TM,  Smith  RC:  Practical  suggestions  on 
facial  plastic  surgery — how  1 do  it.  Laryngoscope  86:1280-1284, 
Aug  1976 

Epiglottitis:  Intubation  Versus 
Tracheotomy 

Innovations  in  medical  therapeutics  fre- 
quently lead  to  controversy.  Successes  with  new 
techniques  frequently  cause  physicians  to  elimi- 
nate other  effective  alternative  forms  of  treatment 
which  have  been  proven  successful.  In  an  un- 
predictable disease  such  as  epiglottitis  the  ability 
to  use  alternative  methods  of  treatment  will  yield 
a higher  success  rate. 

For  the  past  few  years  intubation  for  institut- 
ing an  artificial  airway  has  replaced  tracheotomy 
in  many  centers  for  the  treatment  of  supraglot- 
titis.  Many  reasons  are  given  for  this  change,  in- 
cluding the  following:  intubators  are  more  readily 
available  than  experienced  tracheotomy  surgeons, 
nursing  is  more  readily  available  to  care  for  in- 
tubated children  than  for  tracheotomized  children, 
a higher  complication  rate  has  been  reported  when 
tracheotomy  is  done,  and  earlier  decannulation 
with  intubation  and  shorter  hospital  stays  have 
been  reported  when  intubation  is  done  rather 
than  tracheotomy. 

To  critically  analyze  the  effectiveness,  compli- 
cations and  mortality  of  tracheotomy  as  the  sole 
form  of  treating  the  airway  problem  in  epiglottitis, 
a 20-year  study  was  undertaken  which  included 
all  patients  admitted  to  Childrens  Hospital  of  Los 
Angeles  for  treatment  of  this  disease. 

During  the  study,  1957  to  1977,  a total  of  170 
patients  with  epiglottitis  were  treated  by  trache- 
otomy. Not  a single  death  occurred  in  the  group 
studied.  Of  the  147  patients  whose  charts  were 
available  for  this  study  no  serious  complications 
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occurred.  The  median  range  of  the  hospital  stay 
after  tracheotomy  was  six  to  seven  days.  With 
the  protocol  of  treatment  as  seen  in  a setting  such 
as  Childrens  Hospital  of  Los  Angeles,  trache- 
otomy is  a safe  method  of  treatment  of  the  airway 
problem  associated  with  epiglottitis. 

Cantrell  and  co-workers  reviewed  740  cases  of 
epiglottitis  recorded  in  the  literature.  Of  these, 
348  (46.5  percent)  were  treated  with  trache- 
otomy, 216  (28.8  percent)  with  intubation  and 
214  (24.7  percent)  with  observation.  The  highest 
mortality  rate  (6.1  percent)  occurred  in  the  group 
of  patients  treated  with  observation.  Mortality  in 
the  tracheotomized  patients  was  0.86  percent, 
while  in  the  intubated  group  it  was  0.92  percent. 

The  controversy,  therefore,  is  not  whether 
tracheotomy  or  intubation  is  the  treatment  of 
choice,  but  rather  whether  conservative  measures 
with  observation  is  ever  indicated  in  this  most 
unpredictable  of  infectious  disease  of  the  larynx. 
The  choice  of  establishing  the  airway  should  be 
determined  by  the  availability  of  adequate  facili- 
ties in  the  institution  in  which  the  child  receives 
care.  A team  comprised  of  a pediatrician,  an 
anesthesiologist  and  an  otolaryngologist  is  essen- 
tial in  the  treatment  of  a child  with  epiglottitis. 

Establishment  of  an  airway  whether  by  trache- 
otomy or  endotracheal  intubation  is  mandatory  in 
the  treatment  of  this  disease.  A tracheotomy  may 
be  necessary  in  some  children  because  of  difficul- 
ties encountered  with  intubation,  or  when  com- 
plications of  intubation  may  have  occurred. 

SEYMOUR  R.  COHEN,  MD 
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Freeze-Dried  Ear  Transplants 

Freeze-drying  is  a useful  technique  for  the 
preparation  and  preservation  of  bone  and  fibrous 
tissue  transplant  parts.  There  is  minimal  altera- 
tion of  the  tissue  with  this  procedure.  Compelling 
evidence  shows  that  freeze-dried  allograft  tissue 
serves  as  a reliable  template  for  creeping  substi- 
tution or  replacement  by  the  recipient. 

The  middle  ear  transformer  mechanism  can  be 
reconstructed  like-part  for  like-part  with  freeze- 
dried  otologic  transplants.  The  advantage  of  this 
to  the  surgeon  is  the  ease  of  availability  of  the 
tissue,  which  can  be  stored  in  small  containers  in 


any  hospital  at  room  temperature.  The  simplicity 
of  its  use  also  is  attractive.  Foreign  body  extru- 
sion, that  has  been  prevalent  with  the  use  of 
various  plastics  and  metals,  is  avoided  with 
freezed-dried  material. 

Freeze-dried  dura  periosteum,  fascia  and  fi- 
brous tympanic  membrane  are  widely  used  for 
the  repair  of  fibrous  tissue  defects  in  paratem- 
poral  bone  lesions. 

MANSFIELD  F.  W.  SMITH,  MD 
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Invasive  Radiology  In  Head  and  Neck 
Surgical  Operations 

Recent  advances  in  invasive  radiology  have 
added  new  dimensions  to  management  of  vascular 
lesions  of  the  head  and  neck.  Percutaneous  arte- 
rial embolization,  originally  used  for  thrombosis 
of  arteriovenous  malformations,  has  now  been 
successfully  used  in  the  treatment  of  vascular 
neoplasms  and  hemorrhagic  disorders.  The  tech- 
nique involves  the  selective  catheterization  of 
branches  of  the  carotid  system.  Major  feeding 
vessels  are  identified  fiuoroscopically  and  care- 
fully embolized  using  one  of  various  clotting 
methods. 

The  preoperative  embolization  of  vascular  head 
and  neck  tumors  such  as  angiofibromas  or  chemo- 
dectomas  has  been  beneficial  in  reducing  opera- 
tive blood  loss.  Jn  addition,  this  technique  has 
been  useful  in  palliative  reduction  of  vascularity 
of  unresectable  lesions. 

The  control  of  hemorrhage  has  proven  to  be 
another  valuable  use  for  this  technique.  Duodenal 
bleeding,  posttraumatic  pelvic  hemorrhage  and 
epistaxis  have  all  been  reportedly  controlled  by 
arterial  embolization. 

Many  substances  have  been  tried  as  clotting 
agents.  The  safest  of  these  is  autologous  tissue 
such  as  clotted  blood  or  muscle.  Other  materials 
include  metal  filings,  absorbable  gelatin  sponge 
(Gelfoam®),  silicone  as  liquid  or  spheres,  and 
polymerizing  agents.  The  most  promising  tech- 
nique involves  the  use  of  a detachable  balloon 
catheter.  Because  it  can  be  inflated  and  deflated 
before  detachment,  it  offers  the  opportunity  to 
evaluate  changes  in  flow  dynamics  and  potential 
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neurological  sequelae  before  irreversible  clotting 
of  an  arterial  vessel  occurs. 

Fortunately,  complications  are  rare  when  the 
procedure  is  done  by  an  experienced  angiogra- 
pher.  The  most  life-threatening  of  these  is  throm- 
boembolism from  inadvertent  clotting  of  a normal 
vessel  or  retrograde  thrombosis  from  the  em- 
bolized  artery. 

The  essentials  for  use  of  percutaneous  arterial 
embolization  appear  to  be  ( 1 ) a qualified  and 
competent  radiologist,  (2)  careful  selection  of 
cases  and  (3)  strict  adherence  to  details  of  tech- 
nique. With  these  observed,  the  procedure  can  be 
valuable  to  surgeons  dealing  with  vascular  lesions 
of  the  head  and  neck.  JAM£S  N THompson,md 
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Use  of  Carbon  Dioxide  Laser 
Technology  in  Laryngeal  and 
Pharyngeal  Surgery 

Carbon  dioxide  lasers  have  been  developed 
which,  when  coupled  to  microscopes,  permit 
precision  removal  of  superficial  lesions  in  the 
mouth  or  larynx.  These  lasers  have  a wave  length 
of  light  which  causes  them  to  cauterize  or  incise 
any  tissue  on  contact. 

This  space  age  technology  has  the  advantage 
of  delivering  infrared  heat  to  the  target  area 
in  precisely  controlled  amounts.  Furthermore, 


it  does  so  without  requiring  the  placement  of 
a metal  blade,  such  as  a Bovie  tip,  on  the  area 
to  be  treated.  This  allows  the  effect  on  the 
tissue  to  be  observed  at  all  times.  Because  the 
area  required  for  passage  of  the  carbon  dioxide 
laser  beam  is  small,  it  can  be  used  through 
modern  laryngoscopes  which  have  been  designed 
to  permit  visualization  of  the  larynx  or  hypo- 
pharynx  while  using  the  microscope  for  both 
magnification  and  binocular  vision  with  the  ap- 
pendant depth  perception.  Furthermore,  since  the 
heat  cauterizes  vessels  up  to  1 mm  in  diameter, 
it  is  possible  to  operate  in  a virtually  bloodless 
field.  When  larger  vessels  are  encountered  they 
can  be  cauterized,  if  necessary,  with  a conven- 
tional Bovie  tip. 

Carbon  dioxide  lasers  have  been  in  use  for 
several  years  on  the  East  Coast  and  now  are  used 
for  ear,  nose  and  throat  procedures  at  the  Uni- 
versity of  California,  San  Francisco,  for  condi- 
tions ranging  from  papilloma  of  the  larynx  and 
leukoplakia  of  the  mouth  to  superficial  cancers 
of  the  oral  and  hypopharyngeal  membranes.  They 
also  have  been  used  for  treating  superficial  lesions 
of  the  cervix  and  for  removing  warts  on  the  skin. 
Consideration  is  being  given  to  their  use  in  neuro- 
surgery for  small  lesions,  and  also  in  general 
surgery  for  bowel  papillomas. 

HERBERT  H.  DEDO,  MD 
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Another  Perspective  on 
Health  Care  Costs 


Last  month  a perspective  on  health  care  costs 
was  discussed  in  these  columns.  It  was  pointed 
out  that  the  rising  costs  of  health  care  can  be 
viewed  as  a measure  of  the  real  success  of  a 
national  determination  to  develop  better  health 
care  and  make  it  more  available  to  more  people. 
The  rise  in  health  care  costs,  or  that  part  of  it 
that  is  rising  faster  than  the  costs  of  everything 
else,  was  viewed  as  a rough  measure  of  the  extent 
to  which  this  has  been  accomplished.  Elsewhere 
in  this  issue  is  a discussion  by  a well-trained 
American  physician  of  his  experience  with  medi- 
cal care  in  Southern  India.  It  gives  one  yet  an- 
other perspective  on  health  care  costs — in  India 
and  in  America. 

In  India  there  are  physicians  well  trained  in 
modern  medical  technology  who  practice  good 
medicine  and  carry  out  skillful  surgical  operations 
but  there  are  nowhere  nearly  enough  of  them  to 
meet  the  needs  of  the  population.  There  are  also 
very  great  and  often  insurmountable  problems  of 
cost.  But  they  are  very  different  from  ours.  For 
example,  in  India  there  may  be  difficulty  in  pay- 
ing the  cost  for  a simple  antibiotic  drug  or  for  a 
needed  prosthetic  valve  to  prolong  the  life  of  a 
patient  with  the  all  too  prevalent  advanced  rheu- 
matic heart  disease.  It  is  those  citizens  who  some- 
how can  pay  costs  such  as  these  who  receive 
treatment.  The  physicians  and  other  health  per- 
sonnel are  poorly  paid  by  our  standards.  One 
suspects  that  the  cost  benefit  of  what  is  done  is 
very  high  for  those  who  receive  treatment,  and 
also  that  the  overall  cost  of  health  care  in  India 
is  very  low — because  there  just  is  not  very  much 
of  it.  But  then  illness  and  death  are  much  more 
taken  for  granted  and  readily  accepted  in  India 
than  they  are  in  America. 

By  contrast  our  country  has  given  a high  na- 
tional priority  to  health,  health  care  and  the 
postponement  of  death.  Billions  of  dollars  have 


been  invested  in  research  and  the  development 
of  new,  sophisticated  and  often  costly  technology. 
Health  care  has  become  the  second  largest  in- 
dustry in  this  highly  industrialized  nation.  Charity 
in  health  care  has  been  eliminated  as  demeaning 
to  the  recipients,  and  health  professionals  and 
other  employees  in  the  health  care  field  have 
recently  achieved  something  like  parity  with 
workers  in  business  and  industry.  Our  govern- 
ment is  pressing  hard  to  see  that  health  care 
resources  and  personnel  are  more  evenly  distri- 
buted and  that  modern  medicine  is  more  equally 
and  readily  available  to  all  our  citizens.  And  in 
both  public  and  private  sectors  costly  efforts  are 
being  made  in  the  prevention  and  early  detection 
of  disease.  All  of  these  factors  increase  the  use 
of  more  kinds  of  medical  and  health  care  services. 
None  is  likely  to  reduce  health  care  costs.  Indeed 
the  opposite  has  been  the  case.  All  of  this  is  quite 
different  from  the  situation  in  India. 

In  this  perspective  it  appears  that  health  care 
costs  are  as  much  a function  of  the  quantity, 
quality  and  deployment  of  the  resources  available 
for  the  purpose  as  anything  else.  If  availability 
and  usage  of  resources  is  low  the  costs  will  be 
low,  and  if  they  are  high  so  will  be  the  costs.  In 
India  there  is  not  enough  money  or  sufficient  re- 
sources and  this  is  one  kind  of  cost  problem. 
Here  there  is  concern  that  America  is  putting  too 
much  money  and  too  many  resources  into  health 
and  health  care  and  this  is  an  opposite  kind  of 
cost  problem.  It  is  probable  that  each  nation  will 
get  what  it  wants  and  what  it  is  able  or  willing 
to  pay  for.  So  far  America  has  been  able  and 
willing  to  pay  for  what  it  wants  in  health  care. 
But  the  costs  are  real  and  they  are  great,  and 
they  are  not  likely  to  be  legislated  or  ruled  or 
wished  away  so  long  as  the  priority  for  health 
and  health  care  in  this  nation  is  what  it  is. 

— MSMW 
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Some  Musings  of  an  Aging 
Nail-Watcher 

If,  as  Samuel  Johnson  said,  the  knowledge  that 
one  has  got  to  die  in  a couple  of  days  “wonder- 
fully concentrates  the  mind,”  it  is  equally  true 
that  finding  oneself  quoted  in  the  first  and  second 
references  of  an  article  “wonderfully  relaxes  the 
mind.”  One  has  the  sense  that  the  writer  must  be 
a wise  and  perceptive  chap.  This,  of  course,  holds 
only  if  the  quotation  is  not  for  purposes  of  attack 
or  denigration.  Though  I long  ago  concluded  that 
the  effect  of  publishing  papers  of  instruction  and 
uplift  in  medical  and  scientific  journals  was  mar- 
ginal, at  best,  it  is  only  by  iteration  and  reiteration 
that,  by  a kind  of  literary  law  of  mass  action,  cer- 
tain chemical  transformations  may  occur  in  the 
minds  of  the  reader. 

Just  as  the  ophthalmoscope  gives  one  a wonder- 
ful view  of  a vascular  bed,  the  small  vessels  in  the 
retina  and  thus,  up  to  a point,  a general  picture 
of  small  vessels  throughout  the  body,  so  indeed 
the  nails  give  a ground-glass  window  to  disease.  I 
find  it  essential  to  established  physical  contact 
with  a patient  by  shaking  hands  or  some  other  ap- 
propriate gesture.  Having  taken  a patient’s  hand 
in  mine  I then  look  at  the  fingers,  the  palms,  the 
dorsum  and  the  nails.  At  times  one  gets  an  alto- 
gether unexpected  clue  to  some  ancient  event  or 
some  current  disease  or  lesion. 

Shearn  has  gathered  together  a series  of  obser- 
vations and  has  sought  out  many  articles  and 
papers  dealing  with  the  nails  and  nail  growth.  This 
is  a fine  clinical  summary  although,  as  is  indi- 
cated, it  is  highly  selective  and  makes  no  claim  to 
be  anything  else.  Throughout  the  paper  Shearn 
emphasizes  the  importance  of  the  nails  for  intern- 
ists or  general  physicians  who  have  not  yet  been 
backed  into  the  corner  of  superspecialization.  He 
emphasizes  the  fact  that  a careful  examination  of 
the  nails  is  easy,  they  are  almost  always  readily 
available  for  inspection  and  comparisons.  Pa- 


tients, themselves,  may  have  noticed  abnormali- 
ties such  as  clubbing,  a variation  in  color  and  so 
on,  but  are  much  more  likely  to  notice  leuko- 
nychia  of  the  punctate  variety  or  a blood  blister 
from  mashing  or  crushing  the  finger  than  they  are 
most  of  the  kinds  of  abnormalities  Shearn  de- 
scribes. 

Some  of  the  clinical  lessons  available  from 
careful  inspection  of  the  nails  are  suggested  or 
mentioned  by  Shearn,  but  there  are  a number  of 
others  which  may  be  commented  upon  briefly.  J 
agree  that  splinter  hemorrhages,  unless  they  are 
extraordinarily  numerous,  are  not  likely  to  be  of 
much  significance.  They  appear  regularly  during 
the  menstrual  period  in  some  women.  Most  people 
have  them  at  some  time  or  another.  A sharply 
focused  injury  may  readily  produce  a splinter 
hemorrhage  which,  in  effect,  is  a minor  variety  of 
subungual  hematoma.  It  is  important  to  remem- 
ber that  similar  linear  red  streaks  may  appear  in 
Osier  disease,  hereditary  hemorrhagic  telangiec- 
tasia. The  two  can  be  distinguished  clearly  by 
merely  examining  the  fingers.  If  the  nail  plate  is 
depressed  a splinter  hemorrhage,  which  is  extra- 
vascular  blood,  stands  out  more  clearly  because 
the  background  is  pale  when  the  blood  is  squeezed 
out.  On  the  other  hand,  the  telangiectatic  linear 
red  mark  in  Osier  disease  fades  out  completely 
with  appropriate  pressure  because  the  blood  is 
intravascular  and  can  be  squeezed  out  in  the 
normal  direction  of  flow. 

1 am  not  nearly  as  convinced  as  Terry  was,  or 
Shearn  seems  to  be,  that  the  “white  nail  of  Terry” 
has  any  extraordinary  specificity  for  chronic  liver 
disease,  though  it  certainly  may  be  seen  in  various 
forms  of  cirrhosis.  The  common  mistake  made 
when  one  sees  the  white  nail  is  to  assume  that 
anemia  is  present.  There  is  a simple  way  to  de- 
termine this.  If  the  observer  curls  the  index  finger 
around  the  terminal  portion  of  the  patient’s  digit 
and  constricts  it,  stopping  the  outflow  of  blood, 
the  nail  becomes  deeply  reddened.  This  is  true 
even  of  severely  anemic  persons.  The  white  nail, 
leukonychia  totalis,  however,  does  not  manifest 
this  increased  redness  because  there  is  increased 
fibrous  tissue  between  the  nail  plate  and  under- 
lying vascular  bed.  The  vascular  markings  are  not 
visible  underneath  the  nail. 

An  important  but  not  often  emphasized  feature 
of  clubbing  is  that  in  most  instances,  the  excep- 
tion being  the  congenital  or  hereditary  clubbing, 
the  nail  floats  on  a soft  almost  gelatinous  bed.  It 
can  be  rocked  around  by  depressing  and  elevating 
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the  tip  much  more  extensively  than  is  true  of  the 
ordinary  nail.  Careful  observation  shows  that  this 
may  be  the  very  first  sign  that  clubbing  is  develop- 
ing. The  return  of  the  soft  nail  bed  to  its  normal 
firmness  is  the  first  sign  that  the  evoking  force, 
such  as  bacterial  endocarditis  or  a large  pulmon- 
ary arteriovenous  fistula,  has  been  corrected. 

It  seems  to  me  that  of  all  the  classical  and  long 
enduring  physical  signs  of  disease  which  we  still 
encounter  today,  clubbing  is  one  for  which  there 
is  surely  enough  modern  technical  learning  and 
skill  for  us  to  understand  it.  Besides  the  remark- 
able return  to  normal  which  may  follow  cutting 
of  the  afferent  vagus  nerve  in  the  mediastinum  in 
acute  pulmonary  osteoarthropathy  and  the  fact 
that  the  blood  flow  in  the  clubbed  nail  is  greatly 
increased,  we  have  little  to  go  on.  It  seems  reason- 
able to  suppose  that  with  the  forced  irrigation,  as 
it  were,  oxygen,  energy  sources  and  even  growth 
hormone  must  be  provided  in  overabundance  to 
the  germinal  center  of  the  nail.  Indeed,  the  ter- 
minal portion  of  the  finger,  the  pulp  and  the  skin 
participate  in  this  change. 

A common  finding  in  palmar  erythema  is  for 
the  redness  of  the  terminal  part  of  the  phalanx  to 
go  around  over  the  back  and  a clearly  evident 
change  in  the  skin  over  the  germinal  center  at  the 
base  of  the  nail.  Under  such  circumstances  club- 
bing may  occur  but  either  of  these  changes  may 
occur  without  the  other. 

Being  able  to  describe  and  knowing  some  of 
the  things  that  will  change  clubbing  and  osteo- 
arthropathy leave  us  a long  way  from  the  desired 
clear  understanding  of  the  common  denominator 
in  such  an  array  of  different  diseases  and  states 
in  which  clubbing  so  often  occurs. 

The  importance  of  Shearn's  view  is  that  it  may 
either  instruct  or  nudge  the  memory.  An  often 
forgotten  law  of  clinical  medicine  and,  indeed, 
one  which  pertains  to  many  aspects  of  life  is  that 
we  can't  use  an  idea  if  we  don’t  have  it,  that  we 
can’t  use  knowledge  that  has  not  been  made  our 
own,  and  that  we  may  look  at  certain  evident 
signs  but  if  we  don't  know  what  we  are  looking 
for  we  often  do  not  see  with  perception  and  un- 
derstanding what  we  look  at.  The  ability  to  con- 
centrate one's  attention  almost  to  the  point  of  in- 
candescence enables  a few  people  ultimately  to 
see  what  is  clearly  before  them  but  they  under- 
stand it  only  if  they  know  about  it. 

WILLIAM  BENNETT  BEAN.  MD 
Kempner  Professor  and  Director 
Institute  for  the  Medical  Humanities 
The  University  of  Texas  Medical  Branch 
Galveston,  Texas 


On  the  Genesis  of  the 
Clinical  Manifestations  of 
Hypercalcemic  Disorders 

Hypercalcemia  is  not  uncommon  and  it  has 
been  observed  in  a variety  of  diseases  and  clinical 
disorders.  The  article  by  Lee,  Zawada  and  Klee- 
man  published  in  this  issue  provides  an  excellent 
and  comprehensive  review  of  the  available  infor- 
mation on  the  cause,  clinical  manifestations  and 
management  of  hypercalcemic  disorders. 

Despite  the  large  number  of  reports  on  hyper- 
calcemia, the  mechanisms  through  which  an  acute 
or  chronic  elevation  in  serum  calcium  produces 
harmful  effects  are  not  fully  elucidated.  Hyper- 
calcemia could  be  classified  into  two  major  cate- 
gories: One  is  due  to  hyperactivity  of  the  para- 
thyroid glands  and  the  second  is  not  induced  by 
excess  parathyroid  hormone.  In  this  latter  group, 
the  blood  levels  of  parathyroid  hormone  ( pth  ) 
are,  in  fact,  low.  One  may  then  suggest  that  the 
hazards  of  hypercalcemia  may  be  related  to  direct 
effects  of  elevation  in  serum  calcium  or  to  excess 
pth  in  blood,  or  both.  This  editorial  will  provide 
a discussion  of  the  possible  pathogenetic  pathways 
involved  in  the  genesis  of  the  clinical  manifesta- 
tions associated  with  hypercalcemic  disorders. 

First,  hypercalcemia  induces  dehydration 
through  its  effects  on  renal  function.  Hypercal- 
cemia inhibits  the  renal  tubular  transport  of  so- 
dium and  is  associated  with  pronounced  natriu- 
resis.1:i  In  addition,  it  interferes  with  the  action 
of  the  antidiuretic  hormone  on  the  kidneys4,5  and, 
therefore,  is  associated  with  polyuric  and  en- 
hanced renal  losses  of  water. 0,7  The  augmentation 
in  sodium  and  water  excretion  results  in  dehydra- 
tion and  volume  contraction,  with  all  their  clinical 
consequences.  Many  hypercalcemic  patients  pre- 
sent themselves  with  impaired  mentation  and,  at 
times,  they  may  be  stuporous  or  even  comatose. 
Vigorous  hydration  usually  results  in  notable  im- 
provement in  their  clinical  condition,  despite  mod- 
est or  even  no  change  in  serum  calcium  levels, 
an  observation  that  underscores  the  role  of  dehy- 
dration in  the  clinical  symptomatology  of  these 
patients. 

Second,  it  has  been  shown  that  non-PTH-induced 
hypercalcemia  may  be  associated  with  metabolic 
alkalosis,8  '4  most  probably  due  to  enhanced  renal 
tubular  transport  of  calcium.10  Alkalosis  may  re- 
duce cerebral  circulation  and  increase  the  affinity 
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of  hemoglobin  to  oxygen.  Both  of  these  effects 
could  be  associated  with  mild  to  moderate  cere- 
bral hypoxia,  and  as  such  may  affect  the  func- 
tion of  the  central  nervous  system. 

Third,  although  hypercalcemia  may  affect  cell 
function  by  increasing  its  calcium  content  or  alter- 
ing intracellular  to  extracellular  calcium  ratio, 
such  possibilities  are  not  likely  to  be  operative 
on  the  brain  and  be  responsible  for  the  aberra- 
tions in  central  nervous  system  function.  The  con- 
centration of  calcium  in  the  cerebrospinal  fluid 
changes  only  slightly  over  a wide  range  of  serum 
calcium,11  and  brain  calcium  content  studied  in 
experimental  animals  does  not  increase  in  the  face 
of  chronic  hypercalcemia  induced  by  vitamin  D 
treatment  or  following  repeated  intravenous  in- 
fusions of  calcium.12 

Fourth,  soft  tissue  calcification  is  not  infrequent 
in  patients  with  chronic  elevation  in  serum  cal- 
cium.13 Deposition  of  calcium  salts  may  disrupt 
both  the  structural  and  functional  integrity  of  the 
organs  affected. 

Fifth,  acute  elevation  in  serum  calcium  may 
increase  vascular  resistance  and  induce  vasocon- 
striction.14 1:'  This  effect  is  most  probably  respon- 
sible for  the  elevation  in  both  diastolic  and  sys- 
tolic blood  pressure10'18  and  the  alterations  in 
renal  hemodynamics3,10  observed  during  acute 
hypercalcemia. 

These  observations  provide  various  pathogen- 
etic mechanisms  for  the  clinical  hazards  of  hyper- 
calcemia. However,  most  of  the  information  on 
the  clinical  consequences  of  chronic  hypercal- 
cemia is  derived  from  patients  with  primary  hy- 
perparathyroidism. Indeed,  Lee  and  associates 
provide  in  their  review  a detailed  account  of  the 
clinical  signs  and  symptoms  in  such  patients.  Their 
discussion  implies  that  these  derangements  are 
related  to  the  hypercalcemia,  per  se.  However,  the 
possibility  that  excess  pth  independent  of  the 
elevation  in  serum  calcium  may  also  play  a major 
role  should  be  considered.  Evidence  for  the  toxic 
effects  of  pth  has  accumulated  mainly  from 
studies  in  patients  with  renal  failure  and  second- 
ary hyperparathyroidism  but  without  hypercal- 
cemia. This  information  has  been  reviewed  else- 
where.20'21 

The  neurotoxicity  of  pth  has  been  studied  in 
some  detail.  Neurobehavioral  abnormalities,  dis- 
turbances in  electroencephalogram  (eeg)  and 
peripheral  neuropathy  are  not  infrequently  seen 
in  patients  with  uremia.22,23  These  derangements 
have  been  attributed  to  as  yet  unidentified  uremic 


toxins.  However,  recent  experimental  and  clinical 
data  point  towards  the  important  role  of  pth  in 
the  genesis  of  these  disturbances.  In  addition, 
patients  with  primary  hyperparathyroidism  have 
similar  abnormalities.24  23 

The  effects  of  pth  on  the  nervous  system  have 
been  studied  in  detail  in  dogs.  1 2 20  28  The  results  of 
these  studies  showed  that  ( 1 ) acute  uremia  in- 
creases the  calcium  content  of  both  brain  and 
peripheral  nerves  and  is  associated  with  slowing 
of  eeg  and  prolongation  of  motor  nerve  conduc- 
tion velocity  (mncv),  (2)  parathyroidectomy  be- 
fore the  induction  of  uremia  prevents  the  rise  in 
calcium  content  of  both  brain  and  peripheral 
nerves  and  averts  the  disturbances  in  eeg  and 
mncv  and  (3)  administration  of  parathyroid  ex- 
tract to  dogs  with  normal  renal  junction  increases 
calcium  content  of  brain  and  peripheral  nerve  and 
induces  changes  in  eeg  and  mncv  similar  to  those 
seen  with  acute  uremia;  these  changes  were  re- 
versed after  the  discontinuation  of  parathyroid 
extract  administration. 

These  observations  show  that  the  changes  in 
calcium  of  brain  and  peripheral  nerve  and  the 
disturbances  in  eec.  and  mncv  are  not  related  to 
uremia,  per  se,  but  are  dependent  on  the  presence 
of  excess  pth.  The  data  underscore  the  neuro- 
toxic effects  of  pth  and  its  role  in  the  genesis  of 
the  dysfunction  of  the  nervous  system  in  uremia. 
Whether  these  effects  of  pth  are  directly  related 
to  the  elevated  blood  levels  of  the  hormone  or  are 
secondary  to  increased  calcium  content  of  the 
nervous  tissue  or  both  remains  unresolved.  To 
answer  such  a question,  one  would  need  an  ex- 
perimental model  with  excess  pth  but  normal 
content  of  brain  and  peripheral  nerve,  a combina- 
tion we  are  unable  to  obtain. 

Further  support  for  neurotoxic  effects  of  pth 
is  furnished  by  a number  of  clinical  observations. 
First,  Alfrey  and  co-workers29  found  that  patients 
with  chronic  renal  failure,  who  usually  have  ele- 
vated blood  levels  of  pth,  had  increased  calcium 
content  of  brain.  Second,  Cogan  and  associates30 
reported  normalization  of  eeg  within  three  months 
after  parathyroidectomy  in  patients  with  chronic 
uremia.  Third,  unpublished  observations  from  our 
laboratory  showed  a direct  and  significant  rela- 
tionship between  percent  of  slow  waves  (less  than 
7 hz)  of  the  eeg  and  the  blood  levels  of  pth 
among  a homogeneous  population  of  dialysis 
patients;  suppression  of  the  parathyroid  gland 
activity  in  these  patients  by  treatment  with  1,25 
dihydroxycholecalciferol  (l,25(OH)..Dj)  was  fol- 
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lowed  by  normalization  of  the  eeg.  Fourth,  Ball 
and  associates"  reported  the  case  of  a patient 
with  dialysis  dementia  who  improved  notably 
after  subtotal  parathyroidectomy.  Fifth,  Allen 
and  associates-* 1 2 3 4  studied  the  eeg  in  patients  with 
primary  hyperparathyroidism  before  and  after  re- 
moval of  the  parathyroid  adenoma.  The  eeg  in 
these  patients  showed  similar  abnormalities  to 
those  observed  in  uremia,  and  the  disturbances  in 
eeg  progressively  decreased  following  parathyroid- 
ectomy; the  recordings  became  normal  within  two 
to  three  weeks  after  operation.  Finally  Avram  and 
co-workers1-  found  that  mncv  is  reduced  in  dialy- 
sis patients  with  elevated  blood  levels  of  pth, 
while  mncv  is  within  the  normal  range  in  age- 
matched  dialysis  patients  who  had  notably  lower 
blood  levels  of  pth. 

The  data  presented  above  provide  support  for 
a cause  and  effect  relationship  between  excess 
pth  and  the  disturbances  of  the  nervous  system 
in  clinical  disorders  with  elevated  blood  levels  of 
pth.  The  evidence  fits  a modified  version  of 
Koch's  postulate;  Excess  pth  is  present  in  the 
blood  of  the  patients,  the  hormone  can  be  assayed, 
administration  of  pth  to  experimental  animals 
induces  alterations  in  the  nervous  system  similar 
to  those  seen  in  humans  with  excess  pth  and  re- 
duction in  the  blood  levels  of  the  hormone  is 
associated  with  amelioration  of  the  abnormalities. 

Other  data  indicate  that  pth  may  be  involved 
in  the  genesis  of  anemia,33-36  sexual  dysfunction,37 
pruritus38’39  and  disturbances  in  lipid  metabolism,10 
noted  in  states  with  excess  pth.  It  is  prudent, 
therefore,  that  additional  data  be  collected  on 
such  disturbances  in  hypercalcemic  patients  with 
excess  pth,  and  an  attempt  be  made  to  dissect 
the  role  of  pth  or  hypercalcemia,  or  both,  in  the 
genesis  of  the  clinical  manifestations  seen  in  these 
patients. 

shaul  g.  massry,  md 
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Computed  Tomography: 

Its  Efficacy  and  Cost 

The  introduction  and  explosive  development 
of  computed  tomography  (ct)  may  rank  among 
the  medical  wonders  of  our  day.  However,  com- 
puted tomography  is  beset  by  fiscal  problems  and 
governmental  intrusion.  Even  Ralph  Nader  has 
injected  himself  into  the  matter  to  challenge  the 
usefulness  of  ct  scanning  in  “most  of  the  diseases 
for  which  it  is  used.”1  Elsewhere  in  this  issue 
(Articles  to  Read  in  Other  Journals)  are  brief 
abstracts  of  a number  of  relevant  articles  appear- 
ing in  the  July  1978  issue  of  the  American  Jour- 
nal of  Roentgenology  which  contains  an  extensive 
special  section  on  the  medical  efficacy  of  ct. 

Medical  efficacy  may  encompass  diagnostic 
efficacy,  therapeutic  efficacy  and  health  outcome 
efficacy.2  As  cost  considerations  enter  the  picture, 
they  may  be  assessed  by  cost  per  correct  diag- 
nosis, cost  per  new  treatment  undertaken,  cost  per 
cure  or  cost  per  year  of  life  gained.3  There  are 
obvious  complexities  in  attempting  to  evaluate 
these  categories  of  efficacy.  This  is  compounded 
by  the  fast  pace  of  technological  development. 
Body  scanning  times  have  been  reduced  from  be- 
tween two  and  four  minutes  to  as  little  as  two 
seconds  with  an  accompanying  improvement  in 
image  resolution  and  quality.  A state  of  the  art 
scanner  may  cost  $750,000  and  a three-year-old 
scanning  unit  may  be  obsolete.  The  problems  of 
consequent  cost  and  cost  containment  have  re- 


sulted in  significant  governmental  intervention. 
Certificate  of  Need  requirements  have  resulted  in 
rejection  of  more  than  50  percent  of  all  applica- 
tions since  1976.  Between  June  1975  and  July 
1976,  190  applications  were  rejected.4  Ironically, 
the  development  of  a new  and  cheaper  head  scan- 
ning unit  costing  around  $100,000  has  led  to 
further  protest  by  governmental  agencies.  This 
protest  is  based  on  the  fact  that  these  low-cost 
scanners  will  fall  below  the  cost  levels  requiring 
a Certificate  of  Need. 

The  entry  of  governmental  regulatory  bodies 
into  the  area  of  distribution  of  medical  diagnostic 
modalities,  into  decisions  regarding  their  efficacy 
and  into  cost  control  must  have  an  impact,  for 
good  or  bad,  on  the  future  of  medical  practice. 
Thoughtful  physicians  will  be  challenged  to  de- 
termine a role  for  the  profession  in  helping  to 
resolve  the  inevitable  conflicts  between  the  high 
costs  and  the  promise  of  a high  quality  and  effec- 
tive new  modality  such  as  ct. 
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The  development  of  acute  myelogenous  leu- 
kemia (aml)  in  patients  with  independent  hema- 
topoietic disorders  has  been  well  documented  and 
recently  reviewed.1  In  more  than  70  reported 
cases,  multiple  myeloma  has  developed  in  patients 
with  aml.-'  In  most  of  these  cases,  the  leukemia 
was  preceded  by  chemotherapy  with  alkylating 
agents,  aml  has  also  been  described  in  six  pa- 
tients with  Waldenstrom  macroglobulinemia,011  a 
disease  similar  to  multiple  myeloma.  Before  aml 
developed,  five  of  these  patients  received  chemo- 
therapy for  the  gammopathy. 

The  acute  leukemia  complicating  multiple  mye- 
loma or  Waldenstrom  macroglobulinemia  has 
generally  been  refractory  to  treatment.  In  our  re- 
view of  the  literature,  36  of  74  multiple  myeloma 
patients  with  aml  received  antileukemic  chemo- 
therapy, with  achievement  of  complete  remission 
in  only  one  patient.12  Of  the  six  patients  with 
aml  complicating  Waldenstrom  macroglobuline- 
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mia,  three  died  without  antileukemic  treatment0’8’9 
and  three  underwent  induction  therapy  with  fail- 
ure to  achieve  complete  remission.7,10’11 

In  this  report  we  describe  attainment  of  com- 
plete remission  from  aml  in  a patient  with  Wal- 
denstrom macroglobulinemia. 

Report  of  a Case 

A 42-year-old  asymptomatic  white  man  had 
blood  which  was  found  to  be  difficult  to  cross- 
match for  blood  donation  in  1963.  Laboratory 
values  included  a hematocrit  of  37  percent  and  a 
leukocyte  count  of  5,600  per  cu  mm.  Rare  atypi- 
cal lymphocytes  with  plasmacytoid  characteris- 
tics were  noted  in  the  peripheral  smear.  Serum 
protein  electrophoresis  showed  a sharp  M-com- 
ponent  spike  of  2.8  grams  per  dl.  Utracentrifuga- 
tion  showed  a pronounced  increase  in  19S  macro- 
globulins. Bone  marrow  examination  showed  a 
normal  myeloid-erythroid  ratio,  normal  myelo- 
poiesis,  and  a pleomorphic  increase  in  plasmacy- 
toid lymphocytes.  Results  of  additional  studies 
included  negative  findings  on  Coombs,  latex  fixa- 
tion and  cold  agglutinin  tests.  On  physical  exami- 
nation no  adenopathy,  abdominal  organomegaly 
or  other  abnormalities  were  noted.  A radiograph 
of  the  chest  and  skeletal  survey  showed  no  ab- 
normalities. Waldenstrom  macroglobulinemia  was 
diagnosed  and  the  case  was  followed  without 
treatment  until  1966. 

At  that  time,  the  presence  of  fatigue,  bleeding, 
anemia  and  increasing  serum  IgM  suggested  pro- 
gression of  the  gammopathy.  Chlorambucil  was 
administered  each  day  for  five  years,  to  a cumu- 
lative dose  of  7.3  grams.  In  1971  a total  of  168 
mg  of  melphalan  and  1.9  grams  of  prednisone 
was  given  over  three  months.  During  the  follow- 
ing five  years,  the  patient  received  29  courses  of 
cyclophosphamide,  vincristine  and  prednisone 
(cumulative  doses  of  51  grams  of  cyclophospha- 
mide, 217  mg  of  vincristine  and  252  grams  of 
prednisone)  ending  in  July,  1976. 

Over  the  subsequent  six  months,  progressive 
pancytopenia  was  noted.  Red  cell  production  was 
decreased  with  simultaneously  increased  seques- 
tration of  5lCr-labeled  red  blood  cells  in  liver  and 
spleen.  Falling  platelet  and  erythrocyte  counts 
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were  not  improved  by  high  dose  steroids.  A left- 
shifted  myeloid  line  with  reduced  maturation  ap- 
peared in  the  bone  marrow.  Both  the  immature 
myeloid  cells  and  previously  observed  plasmacy- 
toid  lymphocytes  were  increased  relative  to  other 
marrow  elements.  Small  numbers  of  myeloblasts 
appeared  in  the  peripheral  blood.  Serum  murami- 
dase  was  24  /<g  per  ml  (normal  value  5 to  10). 
The  serum  lgM,  previously  stable  at  1.6  grams 
per  dl,  rose  to  2.1  grams  per  dl.  The  patient’s 
course  was  interpreted  to  represent  early  aml 
and  increased  activity  of  the  macroglobulinemia. 

In  an  attempt  to  diminish  splenic  sequestra- 
tion of  platelets  and  erythrocytes,  splenectomy 
was  carried  out  in  February  of  1977.  Splenic  his- 
tology showed  an  intense  proliferation  of  myelo- 
blasts. The  leukocyte  count  was  5,000  per  cu  mm 
with  9 percent  polymorphonuclear  leukocytes,  10 
percent  band  forms,  4 percent  metamyelocytes, 
26  percent  myeloblasts,  52  percent  lymphocytes, 
3 percent  monocytes,  4 percent  eosinophils  and 
2 percent  basophils;  the  platelet  count  was  14,- 
000.  In  the  marrow  there  was  pronounced  pro- 
gression of  the  myeloblastic  proliferation  with 
poor  myeloid  maturation;  a diagnosis  of  aml  was 
confirmed.  A 10-day  course  of  induction  therapy 
was  carried  out  with  daunorubicin,  cytosine  ara- 
binoside  and  6-thioguanine,  as  previously  de- 
scribed.’ Marrow  hypoplasia  was  observed  14 
days  after  treatment  was  begun.  In  addition  to 
supportive  therapy  with  multiple  antibiotics,  the 
patient  received  red  blood  cell,  platelet  and  gran- 
ulocyte transfusions.  Three  weeks  after  the  last 
chemotherapy  a marrow  examination  and  a pe- 
ripheral blood  count  confirmed  complete  remis- 
sion with  Ml  status.14  The  leukocyte  count  was 
10,600  per  cu  mm  with  51  percent  polymorpho- 
nuclear leukocytes,  13  percent  band  forms,  6 per- 
cent metamyelocytes,  21  percent  lymphocytes  and 
9 percent  monocytes.  The  hematocrit  was  34  per- 
cent and  the  platelet  count  370,000.  The  serum 
IgM  was  stable  at  1.4  grams  per  dl. 

Monthly  doses  of  cytosine  arabinoside  and  6- 
thioguanine  were  subsequently  given  for  main- 
tenance therapy.1''  Three  months  after  attaining 
remission,  the  peripheral  leukocyte  count  was 
9,000  per  cu  mm  with  42  percent  polymorphonu- 
clear leukocytes,  10  percent  band  forms,  5 per- 
cent metamyelocytes,  32  percent  lymphocytes  and 
1 1 percent  monocytes.  The  hematocrit  was  30 
percent  and  the  platelet  count  was  300,000.  The 
patient’s  bone  marrow  was  normocellular  and 
showed  normal  number  and  maturation  of  hema- 


topoietic lines.  However,  the  marrow  now  also 
contained  60  percent  plasmacytoid  lymphocytes. 

I he  serum  IgM  was  elevated  to  3.2  grams  per  dl. 
Further  therapy  for  the  gammopathy  was  initi- 
ated. Foui'  and  a half  months  after  attaining  remis- 
sion the  patient’s  aml  relapsed.  The  patient  de- 
clined further  chemotherapy. 

Discussion 

Acute  myelogenous  leukemia  is  recognized  as 
a delayed  consequence  of  antineoplastic  chemo- 
therapy, particularly  when  alkylating  agents  are 
used,  as  reviewed  by  several  authors. 1'13"19  Reimer 
and  co-workers  have  recently  shown  that  ovarian 
cancer  patients,  if  treated  with  alkylating  agents, 
have  an  increased  relative  risk  of  aml  develop- 
ing.0 An  association  of  aml  with  Hodgkin  dis- 
ease treated  by  radiation  with  and  without  chemo- 
therapy was  reviewed  by  Rosner  and  Grunwald.21 
The  development  dl  aml  in  patients  with  multiple 
myeloma  is  discussed  in  many  publications.1'5  In 
a series  recently  reported  by  Gonzales,  Trujillo 
and  Alexanian  the  incidence  of  aml  in  melphalan- 
treated  patients  with  multiple  myeloma  was  found 
to  be  approximately  100  times  higher  than  in 
normal  subjects.  Alkylating  agents  have  been 
specifically  implicated  as  leukemogens  in  multiple 
myeloma  because  the  increased  incidence  of  acute 
leukemia  in  this  group  was  not  noted  before  the 
advent  of  alkylator  therapy.4'22  In  the  present  case 
and  in  five  of  six  previously  reported  cases  of 
aml  complicating  Waldenstrom  macroglobuline- 
mia, alkylator  treatment  preceded  diagnosis  of 
leukemia.6'10 

The  aml  complicating  multiple  myeloma  and 
Waldenstrom  macroglobulinemia  has  shown  a 
particularly  poor  prognosis.  Of  the  36  reported 
multiple  myeloma  patients  treated  for  aml,  in  only 
one  was  complete  leukemic  remission  achieved.12 
Similarly,  in  the  three  patients  with  Waldenstrom 
macroglobulinemia  previously  given  induction 
therapy  for  aml,  complete  remission  was  not 
reached.7’1011 

Despite  this  prior  negative  experience,  in  our 
patient  a complete  remission  of  the  aml  was  ob- 
tained in  the  presence  of  Waldenstrom  macro- 
globulinemia. Our  successful  treatment  of  aml 
is  in  contrast  to  even  the  most  recent  experience 
of  Gonzales,  Trujillo  and  Alexanian  with  six  pa- 
tients with  multiple  myeloma.5  In  our  patient, 
activity  of  the  Waldenstrom  macroglobulinemia 
remained  stable  during  antileukemic  treatment 
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but  began  to  progress  three  months  following 
leukemic  remission. 

The  reason  for  our  successful  treatment  in  this 
case  is  speculative.  The  two  gammopathies  may 
differ  in  their  effect  upon  a person’s  ability  to 
undergo  antileukemic  induction.  The  chemother- 
apy and  supportive  care  used  during  induction 
was  more  intense  than  the  treatment  given  in 
many  previously  reported  cases  of  gammopathy 
with  AML. 

Mutagenesis  by  alkylating  agents  may  account 
for  leukemogenesis  with  this  group  of  patients. 
An  increased  frequency  of  chromosomal  aberra- 
tions has  been  noted  in  acute  leukemias  which 
follow  alkylator  treatment  in  myeloma  patients. 5’";i 
Immunosuppression  by  alkylators  may  lead  to 
leukemia.  In  this  setting  malignant  clones  may 
proliferate  in  a more  permissive  environment. 

Alternatively,  the  increased  survival  of  treated 
patients  may  itself  enable  us  to  observe  acute 
leukemias  developing  in  multiple  myeloma  and 
Waldenstrom  macroglobulinemia.  Any  intrinsic 
predisposition  to  acute  leukemia  in  these  lym- 
phoid disorders  would  more  likely  be  expressed 
during  a longer  lifetime.  Indeed,  aml  has  devel- 
oped in  at  least  three  cases  of  multiple  myelo- 
ma24,25  and  one  case  of  Waldenstrom  macroglob- 
ulinemia11 with  no  previous  chemotherapy. 

Coexistence  in  the  bone  marrow  of  two  inde- 
pendent hematopoietic  neoplasms  presents  poten- 
tial problems  for  therapy.  A priori,  elimination  of 
aml  could  provide  a less  competitive  and  more 
favorable  setting  for  proliferation  of  the  gammop- 
athy. The  treatment  of  aml  involves  induction 
of  marrow  aplasia  with  subsequent  repopulation 
by  “nonleukemic”  cell  lines.  In  the  presence  of 
Waldenstrom  macroglobulinemia  and  prior  chem- 
otherapy, this  preservation  and  replication  of 
stem  cells  must  take  place  in  an  altered  and  po- 
tentially less  favorable  marrow  environment. 
However,  as  shown  in  our  case,  adequate  stem 
cells  are  retained,  and  their  proliferation  permit- 
ted marrow  regeneration. 

Achievement  of  remission  from  aml  in  our 
patient  with  Waldenstrom  macroglobulinemia 
should  encourage  future  efforts  to  treat  acute 
leukemia  complicating  the  gammopathies. 

Summary 

In  a patient  with  Waldenstrom  macroglobu- 
linemia acute  myelogenous  leukemia  developed 
after  treatment  with  alkylating  drugs  for  ten  years. 


Chemotherapy  led  to  complete  remission  of  the 
leukemia.  Activity  of  the  monoclonal  gammop- 
athy, as  judged  by  serum  IgM  and  bone  marrow 
infiltrate,  increased  three  months  after  leukemic 
remission  was  attained.  This  is  the  first  reported 
successful  induction  of  acute  myelogenous  leu- 
kemia in  a patient  with  Waldenstrom  macroglob- 
ulinemia. Although  acute  myelogenous  leukemia 
complicating  the  gammopathies  is  frequently  re- 
fractory to  therapy,  complete  remission  is  possi- 
ble. 
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The  association  of  acute  nonlymphocytic  leu- 
kemia with  Hodgkin  disease  has  been  recorded 
in  more  than  100  instances.1-4  In  most  of  these 
cases  the  patient  has  had  long-standing  Hodgkin 
disease  and  radiotherapy  has  been  carried  out. 
The  combination  of  previous  radiotherapy  and 
chemotherapy  appears  to  further  increase  the  risk 
of  leukemia  developing. 

In  a patient  under  our  care  with  Hodgkin  dis- 
ease acute  myelomonocytic  leukemia  developed 
following  splenectomy  for  hypersplenism.  The 
onset  of  acute  leukemia  immediately  following 
splenectomy  in  a patient  with  Hodgkin  disease 
has  not  previously  been  noted.  In  addition,  be- 
cause the  patient’s  usual  bone  marrow  sampling 
sites  were  hypoplastic,  we  utilized  an  11 'indium 
chloride  bone  marrow  scan5  to  find  a site  that  was 
accessible  for  aspiration. 

Report  of  a Case 

A 26-year-old  man  presented  in  June  1967  with 
cervical  lymphadenopathy,  night  sweats  and  a 15- 
pound  weight  loss  over  several  months.  On  ex- 
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animation  diffuse  adenopathy  and  hepatospleno- 
megaly  were  noted.  A cervical  lymph  node  biopsy 
study  showed  the  presence  of  Hodgkin  disease, 
nodular  sclerosing  type  (Figure  1).  Bone  mar- 
row aspirate  was  normal.  Initially,  nitrogen  mus- 
tard was  administered  with  incomplete  regression 
(Table  1 ).  Radiotherapy  was  then  given,  in  addi- 
tion to  administration  of  chlorambucil  and  cyclo- 
phosphamide; apparent  control  was  achieved. 
Recurrent  adenopathy  in  1971  led  to  the  substi- 
tution of  the  mopp  (nitrogen  mustard,  vincris- 
tine, procarbazine,  prednisone)  regimen  with  a 
favorable  response.  After  six  cycles,  chemother- 
apy was  discontinued,  but  a lumbar  spine  lesion 
necessitated  further  radiotherapy  to  L-4.  Another 
course  of  mopp  was  given  in  1972  and  continued 
as  maintenance  every  other  month  for  18  months. 
In  July  1974  increasing  splenomegaly  and  pancy- 
topenia were  noted  (Table  2).  Bone  marrow 
aspirations  and  needle  biopsy  studies  of  each 
posterior  iliac  spine  showed  notably  hypocellular 
marrow.  A trial  of  bleomycin  was  not  beneficial. 
Because  of  persistent  pancytopenia,  felt  to  be 
secondary  to  hypersplenism  in  part,  splenectomy 
was  carried  out  on  October  29,  1974.  The  spleen 
weighed  1,100  grams  and  grossly  nodular  areas 
were  noted.  On  microscopic  sections  there  were 
multinucleated  cells  consistent  with  Reed-Stern- 
berg  cells  (Figure  2).a  Blood  counts  improved 
after  splenectomy,  but  a progressive  leukocytosis 
ensued  with  increasing  numbers  of  immature 
forms  (Table  2).  A sternal  bone  marrow  aspirate 
was  hypocellular  with  a nondiagnostic  pattern. 
On  December  13,  1974,  a bone  marrow  scan  was 
done  with  "'indium  chloride;  it  showed  minimal 
marrow  function  in  the  axial  skeleton  (Figure  3), 
but  considerable  activity  about  both  knee  joints 


Figure  1. — Original  lymph  node  biopsy  specimen  show- 
ing a pattern  of  noduler-sclerosing  Hodgkin  disease. 
(Reduced  from  XI 20) 
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TABLE  1. — Therapy  Administered  During  Course  of  Hodgkin  Disease 


Dates  Therapy 

6/67-8/67  . . Nitrogen  mustard 

8/67  . . Irradiation  left  cervical  and  left  inguinal  n des,  2,500  rads 

1/68  . . 2,500  rads  to  left  supraclavicular  region 

3/68-1/71  . . Chlorambucil;  cyclophosphamide  briefly  in  1968 
1/71-8/71  . . MOPP— six  cycles 

12/71  . . Irradiation  of  lumbar  spine  to  2,500  rads 

1/72-4/73  . . MOPP — six  cycles  followed  by  maintenance  every  two  months 
7/74  . . Cyclophosphamide  and  prednisone 

8/74  . . Bleomycin 

MOPP  = a regimen  of  nitrogen  mustard,  vincristine,  procarbazine  and  prednisone 


TABLE  2. — Pertinent  Hematological  Data  During  the 
Patient's  Final  Year 


Leukocyte 


Date 

Hematocrit 

Percent 

Platelets 

xio3 

Count 

xio3 

Blasts 

Percent 

5/  1/74 

. . 36.5 

226 

7.6 

0 

jm 

7/  3/74 

. . 26.3 

75 

2.1 

0 

Figure  3. — 111lndium  chloride  total 

10/  2/74 

..  13.0 

45 

1.2 

0 

body  scan  showing  diminished 

10/22/75 

. . 16.0 

40 

0.9 

0 

activity  in  the  axial  skeleton. 

10/29/74,  Splenectomy 
10/31/74  ..  32.4 

45 

5.1 

“Rare” 

11/13/74 

. . 27.4 

130 

14.5 

8 

11/27/74 

. . 26.8 

230 

23.5 

19 

12/11/74 

. . 24.8 

350 

33.1 

43 

12/18/74 

. . 19.8 

259 

40.0 

47 

Figure  2. — Spleen,  multinucleate  cells  consistent  with 
Reed-Sternberg  cells  are  seen.  (Reduced  from  XI 40) 


(Figure  4).  Therefore,  a bone  marrow  aspiration 
from  the  left  proximal  tibia  was  done  on  Decem- 
ber 18,  1974.  The  peripheral  blood  smear  (Figure 

5)  showed  47  percent  blast  forms,  many  of  which 
had  monocytoid  features.  No  Auer  rods  were 
seen.  The  bone  marrow  smear  was  hypercellular 
with  numerous  myeloblasts  consistent  with  the 
diagnosis  of  myelomonocytic  leukemia  (Figure 

6) .  Cytogenetic  studies  of  this  marrow  showed  a 
karyotype  of  45  XY  2P-/C-  (Figure  7). 

The  patient's  subsequent  course  progressively 


* M It 
■% 


deteriorated;  there  was  no  evidence  of  response 
to  therapy  with  doxorubicin  hydrochloride  (Adri- 
amycin®),  cytosine  arabinoside,  6-thioguanine 
and  prednisone.  His  course  was  complicated  by 
septicemia,  and  the  patient  died  on  February  10, 
1975. 

On  autopsy,  widespread  Hodgkin  disease  and 
leukemic  infiltration  of  most  visceral  organs  were 
noted.  Review  of  the  spleen  slides  did  not  show 
any  leukemic  infiltrates. 

Discussion 

Acute  nonlymphocytic  leukemia  occurring  in 
the  course  of  Hodgkin  disease  has  increasingly 
been  noted  in  the  last  few  years.1-4  The  most  com- 
mon characteristics  of  the  patients  reported  in- 
clude a prolonged  period  between  the  diagnosis 
of  Hodgkin  disease  and  the  onset  of  leukemia; 
the  mean  duration  is  usually  in  excess  of  five 
years.  Previous  irradiation  is  another  important 
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factor;  apparently,  its  combination  with  chemo- 
therapy enhances  the  risk  for  the  development  of 
leukemia.  The  response  to  therapy  is  very  poor 
and  the  median  survival  after  onset  is  one  to  three 
months.  Our  patient,  therefore,  is  not  exceptional 
in  the  duration  of  disease  or  previous  therapy. 
The  association  of  ionizing  radiation  with  acute 
leukemia  has  been  well  documented  in  numerous 
studies  of  atomic  bomb  survivors7-5'  and  popula- 
tion groups  with  significant  exposure  to  diagnos- 


Figure  4. — U1lndium 
chloride  scan  show- 
ing spot  views  of 
both  knees;  in- 
creased activity  is 
shown. 


Figure  5. — Peripheral  blood  smear  showing  blast  forms. 
(Reduced  from  X630) 
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tic  or  industrial  radiation.10-17  On  the  other  hand, 
Hutchison114  reviewed  a large  series  of  women  re- 
ceiving radiotherapy  for  cervical  cancer  and  found 
no  increased  incidence  of  leukemia.  It  is  con- 
ceivable that  Hodgkin  disease  is  a preleukemic 
state  and  the  longevity  of  these  patients  allowed 
this  natural  history  to  become  apparent.  This 
theory  is  interesting;  however  it  is  unlikely  be- 
cause in  most  long-term  survivors  leukemia  never 
develops.  Chemotherapy  with  melphalan  has  re- 
cently been  associated  with  the  development  of 
acute  nonlymphocytic  leukemia  in  patients  with 
multiple  myeloma10  and  in  women  with  ovarian 
carcinoma.20  Another  intriguing  possibility  is  that 
the  same  biologic  aberration  leading  to  Hodgkin 
disease  (that  is,  viral  infection)  may  also  be  ex- 
pressed clinically  as  acute  myeloid  leukemia. 

Splenectomy  for  staging  in  Hodgkin  disease  has 
been  established  as  an  important  component  of 
patient  management;21  however,  as  a procedure 
for  hypersplenism  in  this  disease  its  use  is  not 
as  well  known.  Rosenthal22  first  suggested  in 
1948  that  splenectomy  might  be  useful  in  leu- 
kopenic states  to  allow  normalization  of  the  gran- 
ulocyte counts  and  further  chemotherapy.  Nies 
and  Creger21  later  showed  that  patients  with 
lymphoma  and  cytopenias  secondary  to  hyper- 
splenism respond  quite  favorably  to  splenectomy. 
Subsequent  to  splenectomy,  chemotherapy  in  ef- 
fective dosage  could  be  safely  resumed.  Lowen- 
braun  and  co-workers24  have  shown  that  in  cases 
of  Hodgkin  disease  splenectomy  was  very  useful 
in  the  management  of  their  group  of  patients  with 
cytopenias  and  hypersplenism.  The  resumption 
of  chemotherapy  at  therapeutic  dosage  led  to  a 
high  response  rate.  Although  our  patient  had 


Figure  6. — Bone  marrow  aspirate  showing  numerous 
myeloblasts  consistent  with  acute  myelomonocytic  leu- 
kemia. (Reduced  from  X888) 
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significant  marrow  hypocellularity,  we  felt  that 
hypersplenism  was  playing  a significant  role  in 
the  progressive  pancytopenia  and,  therefore,  a 
splenectomy  was  carried  out.  What  role  the  sple- 
nectomy had  in  the  appearance  of  the  leukemia 
is  unclear;  however,  there  was  no  evidence  for 
leukemia  before  splenectomy  and  the  spleen  was 
free  of  leukemic  infiltration.  The  onset  of  overt 
leukemia  in  the  immediate  postoperative  period 
has  heretofore  not  been  reported. 

Cytogenetic  evaluation  of  the  bone  marrow 
aspirate  was  done  and  deletion  of  a C-group 
chromosome  and  a portion  of  the  short  arms  of 
chromosome  2 was  noted.  Chromosomal  anal- 
yses in  more  than  20  patients  in  whom  acute  leu- 
kemia developed  during  the  course  of  Hodgkin 
disease  have  been  reported.4,25'20  Abnormalities 
were  universally  present;  hypodiploidy  was  fre- 
quent. Hodgkin  disease,  per  se,  has  been  shown 
to  be  associated  with  chromosomal  aberrations; 
however,  this  has  not  been  a consistent  finding. 
We  feel  that  the  abnormalities  noted  in  our  pa- 
tient were  associated  with  the  leukemic  transfor- 
mation. Chromosomal  aberrations  in  acute  mye- 
loid leukemia  are  well  described  and  the  C-group 
appears  to  be  a common  site  of  abnormality.27,28 

Finally,  our  patient  presented  a diagnostic 
problem.  In  the  presence  of  blastic  cells  in  the 
peripheral  blood,  neither  iliac  crest  nor  sternal 
marrow  aspirations  were  diagnostic  for  leukemia. 
In  fact,  the  iliac  crest  biopsy  specimen  was  hypo- 
plastic probably  because  of  previous  radiotherapy 


in  adjacent  areas.  We  therefore  utilized  11 'indium 
chloride  to  detect  functioning  erythropoietic  mar- 
row; a successful  bone  marrow  aspiration  speci- 
men was  obtained  from  the  proximal  tibia  con- 
firming the  leukemic  transformation.  We  are 
unaware  that  this  scanning  agent  has  been  used 
successfully  in  this  manner  previously.  "'Indium 
chloride  is  a radionuclide  that  is  very  useful  for 
imaging  erythropoietic  bone  marrow.5  Chemically 
ionic  indium  shares  many  properties  with  iron. 
When  mixed  with  serum  or  injected  at  acid  pH 
it  readily  binds  to  transferrin  and  therefore  ap- 
pears to  compete  with  iron.  Its  bone  marrow  up- 
take is  less  complete  than  iron,  resulting  in  a 
higher  level  of  tissue  background.29  It  is  incor- 
porated into  erythroid  precursors,  probably  in  a 
similar  manner  as  with  iron.  The  transfer  and 
incorporation  allow  one  to  image  the  functioning 
marrow  with  a nuclear  medicine  scanning  device. 
Theoretically,  radioisotopes  of  iron  should  be 
best  for  marrow  imaging,  but  those  available  are 
not  suitable  for  conventional  imaging  equipment. 
"mTechnetium  sulfur  colloid  has  been  used  to 
image  the  reticuloendothelial  component  of  the 
marrow,  but  it  is  only  in  the  normal  state  that  one 
can  assume  that  the  erythropoietic  and  reticulo- 
endothelial compartments  are  identical.  There- 
fore, at  present  '"indium  chloride  is  the  only 
practical  tracer  available  for  erythropoietic  imag- 
ing in  a diseased  state.20  When  the  marrow  is 
replaced  by  a myelophthisic  process  or  suppressed 
by  cytotoxic  agents,  or  irradiation,  no  "'indium 
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Figure  7. — Cytogenetic  study 
showing  a karyotype  of  45  XY 
2P-/C-.  (2P-/C-  is  the  nomen- 
clature to  indicate  that  a por- 
tion of  the  short  arms  of  chro- 
mosone  2 and  a C group 
chromosome  is  missing.) 
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chloride  uptake  occurs  in  the  affected  areas.31  Refer  to:  Miridjanian  A,  Berrett  D:  Infective ^endocarditis  caused 
‘ by  Moraxella  kingae.  West  J Med  129:344-346,  Oct  1978 

Consequently,  its  use  in  this  case  was  ideal  and 
the  results  obtained  were  gratifying. 
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Infective  Endocarditis 
Caused  by  Moraxella  kingae 

ANOUSH  MIRIDJANIAN,  MD 
DON  BERRETT,  MA 
San  Diego 


The  role  of  Moraxella  kingae/and  closely  re- 
lated Gram-negative,  pleomorphic  hjacilli  (of  the 
genera  Neisseria,  Bacteroides,  Brutblla,  Hemo- 
philus, Actinobacillus  and  Pasteurella)  in  Htiman 
disease  needs  further  definition.  One  previous  case 
of  endocarditis  caused  by  Moraxella  kingae  or 
new  species  I has  been  reported  in  a 4-yeah-old 
child  with  a ventricular  septal  defect.1  The  follow- 
ing case  documents  infective  endocarditis  due  to 
this  organism  in  an  adult. 


Report  of  a Case 

A 28-year-old  man,  a previously  healthy  life- 
guard, had  sudden  onset  of  shaking  chills,  temper- 
atures to  40°C  (104°F),  myalgias  and  headaches 
on  June  23,  1976,  three  days  after  an  abra- 
sion on  the  right  great  toe.  On  June  27,  a severe 
pain  in  the  right  femoral  region  lasted  for  several 
hours.  On  July  1,  a half-hour  episode  of  expres- 
sive aphasia  Juring  temperature  elevation  to  40°C 
led  to  hospital  admission.  A cardiac  murmur  was 
not  noted  on  two  previous  physical  examinations. 
The  patient  jogged  and  swam  regularly  and  in 
competition  without  any  apparent  difficulty.  He 
did  not  use  drugs. 

Abnormal  findings  on  physical  examination 
were:  a flushed,  acutely  ill  appearance;  scleral 
injection  and  a hairline  abrasion  on  the  dorsum 
of  the  right  great  toe.  Blood  pressure  was  130/80 
mm  of  mercury,  pulse  100  and  regular,  tempera- 
ture 37°C  (98.6°F).  A right  subconjunctival 
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hemorrhage  and  splinter  hemorrhage  on  the  right 
index  finger  appeared  three  days  later.  On  the 
seventh  hospital  day,  multiple  petechial  hemor- 
rhages appeared  on  the  patient's  trunk  and  a grade 
1/IV  blowing  diastolic  murmur  was  heard  for  the 
first  time  at  the  cardiac  apex,  left  sternal  border 
and  right  second  intercostal  space.  There  was  in- 
termittent tenderness  in  the  left  costovertebral 
angle,  but  no  splenomegaly  was  noted.  During 
this  first  week  in  the  hospital,  the  patient  had 
daily  shaking  chills  with  temperature  elevations 
to  40.5 JC  ( 104.9°F) . 

On  July  1,  hemoglobin  was  13.1  grams  per  dl, 
leukocyte  count  was  11,500  with  70  percent  neu- 
trophils, 4 percent  bands  and  15  percent  mono- 
cytes. Sedimentation  rate  was  31  mm  per  hour. 
Urine  sediment  contained  three  leukocytes  per 
high  power  field.  Cultures  of  six  blood  specimens, 
drawn  during  the  first  48  hours  in  the  hospital, 
grew  no  organisms.  Culture  of  a blood  specimen 
drawn  on  the  fifth  hospital  day  was  reported  on 
the  seventh  hospital  day  as  growing  a pleomor- 
phic Gram-negative  organism.  Subsequently  cul- 
tures of  seven  blood  specimens  drawn  after  the 
fifth  hospital  day  grew  the  same  organism  which 
was  ultimately  identified  as  Moraxella  kingae. 
This  identification  was  confirmed  by  the  bacteri- 
ology laboratories  of  the  Los  Angeles  County  and 
State  of  California  Departments  of  Health  and 
the  Center  for  Disease  Control.  Cultures  of  cere- 
brospinal fluid,  bone  marrow,  urine,  liver  tissue 
and  stool  were  negative.  Several  chest  films, 
a gallium  scan  and  an  intravenous  pyelogram 
showed  no  foci  of  infection.  The  latex  agglutina- 
tion test  for  rheumatoid  factor  was  negative  in  the 
second  and  fourth  weeks  of  illness.  Six  impacted 
molar  teeth,  including  two  extra  third  molars  pro- 
truding into  the  maxillary  sinuses,  were  extracted 
while  the  patient  was  receiving  antibiotic  therapy 
during  the  fifth  week  in  hospital.  No  abscess  was 
noted.  Gingival  tissues  showed  evidence  of  chronic 
inflammation. 

The  isolated  organism  proved  to  be  very  sen- 
sitive to  penicillin  (minimal  inhibitory  concentra- 
tion 0.12  ij. g per  ml,  minimal  bactericidal  end 
point  0.24  //g  per  ml).  The  organism  was  also 
sensitive  to  ampicillin,  chloramphenicol,  cephalo- 
thin,  erythromycin,  kanamycin,  tetracycline  and 
methicillin.  Excellent  bactericidal  levels  were  ob- 
tained with  intravenous  administration  of  penicil- 
lin G,  5 million  units  every  six  hours  (1:128 
four  hours  after  the  penicillin  infusion).  Because 
of  the  slow  growth  characteristic  of  this  organism, 


however,  the  end  point  with  this  technique  was 
not  ideal. 

The  patient  was  maintained  on  20  million  units 
of  penicillin  daily  for  28  days.  He  was  afebrile 
after  72  hours  of  treatment  with  antibiotics.  The 
intensity  of  the  diastolic  murmur  did  not  change 
during  treatment  and  congestive  heart  failure  did 
not  develop.  Blood  cultures  were  negative  two 
and  four  weeks  after  therapy  with  ppnicillin  was 
discontinued. 

The  patient  remains  well  on  follow-up  exami- 
nations. No  abnormality  of  the  aprtic  or  mitral 
valve  leaflets  is  evident  by  echocardiography,  al- 
though the  patient  clearly  has  the  murmur  of 
aortic  regurgitation  on  auscultation  and  a slightly 
widened  pulse  pressure  of  120/60. 

Comment 

The  Center  for  Disease  Control  has  40  isola- 
tions from  human  specimens  in  its  files  on  Mo- 
raxella kingae:  15  blood  cultures;'  9 throat  cul- 
tures; 6 bone  or  joint  aspirates,  and  10  specimens 
from  miscellaneous  sites  ( personal  communica- 
tion, Dr.  R.  Weaver).  The  clinical  disease  asso- 
ciated with  the  samples  is  not  on  record  for  most 
specimens. 

In  man,  the  Moraxellae  reside  in  mucous  mem- 
branes of  the  eye,  nasopharynx  and  genitourinary 
tract.  Moraxellae  have  been  identified  as  causa- 
tive agents  of  angular  conjunctivitis  since  the  late 
19th  century  and  more  recently  have  been  asso- 
ciated with  septicemia,'1  purulent  pericarditis,4 
septic  arthritis,'  meningitis, endocarditis,1-7  en- 
dophthalmitis* and  corneal  abscesjs.9 

Moraxella  kingae  organisms  are  pleomorphic 
Gram-negative  rods  and  sometimes  produce  pit- 
ting on  blood  agar.  There  is  some  question  as  to 
whether  Moraxella  kingae  should  really  be  classi- 
fied as  a member  of  the  Moraxella  group,  pri- 
marily because  M.  kingae  is  saccharolytic,  while 
other  members  of  this  group  are  ponsaccharoly- 
tic.10 

It  is  possible  that  this  patient’s  infection  origi- 
nated in  the  inflamed  mucosal  surfaces  adjacent 
to  the  impacted  molar  teeth  or  in  the  toe  abrasion 
that  occurred  three  days  before  the  onset  of  fever. 
The  explanation  for  why  a fastidious  organism  of 
low-grade  pathogenicity  might  cause  endocarditis 
on  a normal  valve  is  not  apparent  at  this  time.  In 
the  presence  of  known  antecedent  cardiac  valvu- 
lar disease  or  a heart  murmur  at  the  onset  of  ill- 
ness, the  pathogenic  organism  would  not  have 
been  identified.  Antibiotic  therapy  would  have 
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been  started,  as  is  customary,  after  the  initial 
blood  cultures,  without  necessarily  waiting  for  a 
positive  culture  report.  We  can  only  speculate  that 
fastidious  organisms,  similar  to  Moraxella  kingae, 
are  pathogens  in  cases  of  culture  negative  endo- 
carditis. 

Summary 

In  a 28-year-old  man  without  antecedent  heart 
disease  or  a drug  habit,  infective  endocarditis 
caused  by  Moraxella  kingae  led  to  aortic  regurgi- 
tation. Intravenous  administration  of  penicillin  G 
(20  million  units  per  day)  for  28  days  cured  the 
infection.  Six  initial  blood  cultures  were  negative, 
delaying  recognition  of  the  pathogen. 
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Aspirin  Ingestion  and  Gastrointestinal  Bleeding  in  Children 

The  problem  of  gastrointestinal  bleeding  has  changed  somewhat  in  the  past  few 
years.  If  one  looks  at  the  standard  textbooks  on  gastrointestinal  bleeding  in 
children,  practically  all  of  them  indicate  that  in  approximately  40  percent  of  the 
instances  the  cause  is  idiopathic  or  unknown.  Those  figures  have  changed  nowa- 
days, and  the  percentage  is  reduced  at  present  to  something  like  3 percent  or  4 
percent.  What  happened  to  that  great  big  segment?  . . . There  is  a large  group 
that  used  to  come  in  bleeding;  most  of  them  had  a respiratory  infection  and  had 
been  sick  for  three  or  four  days  and  then  they  would  come  in  with  massive 
hematemesis  and  melena.  The  workup  would  be  negative,  even  with  an  upper 
gastrointestinal  series  . . . sometimes  with  a laparotomy.  When  we  go  back  into 
that  group  we  find  that  most  of  them  had  received  aspirin,  at  least  one  dose,  during 
the  time  that  they  had  the  upper  respiratory  infection — and  this  is  the  culprit. 
We  have  found  in  recent  years  that  aspirin  can  cause  bleeding.  I caution  you  to 
shy  away  from  operating  on  a child  who  has  had  aspirin,  because  of  upper  gastro- 
intestinal bleeding.  It  does  not  have  to  be  a high  aspirin  level;  it  does  not  have  to 
be  a toxic  level;  it  does  not  have  to  be  a handful  of  aspirin;  the  child  does  not 
have  to  have  eaten  it,  it  could  be  given  rectally — and  it  could  still  be  responsible 
for  the  gastrointestinal  bleeding.  It  is  an  idiosyncrasy  that  is  accentuated  by  the 
respiratory  infection  in  some  way  that  we  do  not  completely  understand,  but  it 
is  a cause  of  a high  incidence  of  gastrointestinal  bleeding,  particularly  in  the 
pediatric  age  group. 

—LESTER  W.  MARTIN,  MD,  Cincinnati 

Extracted  from  Audio-Digest  Surgery,  Volume  25,  Number  9, 
in  the  Audio-Digest  Foundation’s  subscription  series  of  tape- 
recorded  programs.  For  subscription  information:  1577  E. 

Chevy  Chase  Drive,  Glendale,  CA  91206. 
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Correspondence 

The  Editorial  Board  will  be  pleased  to  receive  and  consider  for  publication  correspondence  containing  information 
of  interest  to  physicians  or  commenting  on  issues  of  the  day.  Letters  ordinarily  should  not  exceed  600  words,  ana 
must  be  typewritten,  double-spaced  and  submitted  in  duplicate  (the  original  typescript  and  one  copy).  Authors  will 
be  given  an  opportunity  to  review  any  substantial  editing  or  abridgment  before  publication. 


The  Cost  of  Continuing 
Medical  Education 


To  the  Editor:  In  this  era  of  required  continu- 
ing medical  education  for  physicians,  continuing 
medical  education  has  become  big  business.  I 
believe  no  one  would  criticize  continuing  medical 
education  for  physicians.  However,  the  avarice 
evident  in  the  high  cost  of  continuing  medical 
education  is  unfortunate  for  those  physicians 
whose  gross  income  does  not  make  tax  deduction 
attractive.  It  is  particularly  disheartening  that 
many  of  the  exceptionally  expensive  postgraduate 
courses  are  sponsored  by  medical  schools.  Per- 
haps lower  tuitions  could  be  charged  for  physi- 
cians on  fixed  incomes.  ED  SARGENTi  md 

Student  Health  Center 
Oregon  State  University 
Corvallis,  Oregon 


Computers  in  Our  Future 

To  the  Editor:  It  is  good  to  report  that  for 
those  physicians  and  their  spouses  who  attended 
the  1978  annual  meeting  of  the  Idaho  Medical 
Association  in  Sun  Valley,  many  fears  and  frus- 
trations about  the  use  of  computers  in  medical 
practice  have  been  dispelled,  or  at  least  lessened. 
The  entire  scientific  program  of  the  meeting  was 
devoted  to  computers,  and  a team  of  physicians 
and  technologists  from  the  University  of  Wiscon- 
sin and  Harvard  put  on  a dazzling  show,  including 
on-the-spot  demonstrations  with  an  elaborate  ar- 
ray of  electronic  equipment.  As  the  professors 
spoke,  the  equipment  bleeped  and  green  and  black 
electronic  faces  blinked.  We  physicians  who  came 
expecting  to  be  bored,  stayed  on  to  listen  and  to 
learn,  and  to  have  many  of  our  misconceptions 
swept  away. 

We  were  told  that  owing  to  the  constant  im- 
provement in  equipment,  and  with  increasing  ex- 
perience, the  errors  computers  make  are  being 
reduced  to  a bare  minimum.  In  computerese,  the 
“hardware”  now  available  is  of  top  quality  and 
the  “software”  is  dependable  and  adaptable.  Up- 
keep is  becoming  less  and  less  of  a problem.  As 
the  volume  of  computerization  increases,  service 


is  of  higher  quality  and  more  generally  available. 
It  naturally  follows  that  the  cost  of  equipment 
will  drop. 

Several  confusing  technical  details  remain:  We 
find  that  computers  speak  different  languages. 
Will  a universal  language  be  adopted  so  that  in- 
formation can  be  instantly  transmitted  from,  say, 
Boston  to  Los  Angeles?  Also,  the  concern  about 
confidentiality  lingers.  Will  stenographers  on  their 
coffee  break  be  able  to  punch  buttons  to  find  out 
what  patient  has  what  disease?  We  were  assured 
that  information  can  be  locked  in,  available  only 
to  authorized  persons. 

Up  until  now,  when  we  were  faced  with  a 
difficult  diagnosis  or  a judgment  call  on  the  most 
appropriate  form  of  treatment,  we  would  “hit 
the  books.”  It  is  now  possible  simply  to  “punch 
the  buttons,”  and  the  machine  will  spew  out  the 
differential  diagnosis  or  give  the  proper  forms  of 
treatment,  in  their  order  of  preference. 

Perhaps  the  most  surprising  (and  disturbing) 
discovery  was  that  a computer  can  take  a better 
history  than  we  physicians  can.  We  must  admit, 
if  we  reflect  upon  it,  that  patients  often  respond 
to  our  questions  with  less  than  total  candor,  or 
with  answers  they  assume  we  want  to  hear.  On 
the  other  hand,  patients  giving  their  history  to  a 
"box”  that  they  themselves  can  manipulate,  are 
found  to  be  completely  open  and  honest.  Indeed, 
they  seem  to  forget  they  are  responding  to  a 
machine,  and  enter  into  a one-on-one  conversa- 
tion with  the  computer. 

Finally,  it  was  reassuring  to  be  told,  repeatedly, 
that  the  black  boxes  pose  no  threat  to  the  white- 
coated  doctor.  Computers  may  be  the  almost 
perfect  history  taking  machines,  with  an  enor- 
mous capacity  for  digesting  and  storing  data.  They 
may,  through  their  speed  and  accuracy,  lighten 
our  load  in  the  office  and  at  the  hospital — even 
in  the  home.  But  even  the  most  enthusiastic  com- 
puter specialist  quickly  concedes  that  no  machine 
can  show  concern,  manifest  love,  radiate  inner 
warmth  or  lay  a gentle  hand  on  a shoulder. 

Let’s  face  it,  there  are  computers  in  our  future. 
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But  we  will  be  their  masters,  they  will  be  our 
helpmates.  Our  patient  care  will  benefit — -and  we 
just  might  have  a little  more  time  for  patient- 
caring. 

E.  R.  W.  FOX,  MD 
Special  Editor  for  Idaho 
Coear  d’Alene,  Idaho 

Removal  of  an  Apical  Aneurysm 

To  the  Editor:  In  our  report  “Ventricular  Tach- 
ycardia in  a Young  Adult  With  an  Apical  Aneu- 
rysm” (128:248,  Mar  1978),  we  erroneously 
stated  that  removal  of  an  apical  aneurysm  had 
not  been  “previously  reported”  in  Chagas  disease. 
To  be  correct,  this  statement  should  read  “pre- 
viously reported  from  the  United  States.”  We 
have  since  learned  that  a 46-year-old  patient 
underwent  aneurysmectomy  for  treatment  of  ven- 
tricular tachycardia  in  1973  in  Buenos  Aires  and 
this  was  reported  by  Castagnino  and  co-workers 
( Medicina-Buenos  Aires  35:166,  1975).  There 
may  also  have  been  others  not  reported  in  the 
literature  who  have  undergone  similar  therapeu- 
tic measures. 

W.  ALLAN  EDMISTON.  MD 
Los  Angeles,  California 

Electroconvulsive  Therapy 

To  the  editor:  This  refers  to  the  article  “Psy- 
chiatric Treatment — General  Implications  and 
Lessons  from  Recent  Court  Decisions”  by  Edward 
Rudin  and  Rick  Zimmerman  in  the  May  1978 


issue  (West  J Med  128:459-466).  The  authors 
mentioned  that  “there  were  allegations  that  ect 
[electroconvulsive  therapy]  was  not  accepted  by 
the  bulk  of  the  psychiatric  profession.” 

Research  on  this  very  question,  by  means  of 
4,000  questionnaires  sent  randomly  to  American 
Psychiatric  Association  (apa)  members,  showed 
that  a majority  do  favor  the  use  of  ect  and  are 
aware  of  the  proper  indications  for  ect.  This 
research  was  done  by  the  apa  Task  Force  on  ect. 
The  report  will  be  available  in  book  form  very 
soon. 

ESTHER  SOMERFELD,  MD 
Associate  Clinical  Professor  Emeritus 
Department  of  Psychiatry 
University  of  Southern  California 
Los  Angeles 

JOACHIM  HAENEL,  MD 
Formerly  Associate  Clinical  Professor 
Department  of  Psychiatry 
Loma  Linda  University 
Loma  Linda,  California 

GEORGE  WAYNE,  MD 
Clinical  Professor 

Department  of  Psychiatry,  School  of  Medicine 
University  of  California,  Los  Angeles 
Medical  Director,  Edgemont  Hospital 
Los  Angeles 

Antinuclear  Antibody  Testing — 

A Correction 

In  the  epitome  “Antinuclear  Antibody  Testing" 
on  page  56  of  the  July  issue,  the  author’s  name 
was  inadvertently  omitted.  This  epitome  was  writ- 
ten by  Edwin  H.  Krick,  MD. 

—editor 
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Medicine  in  Perspective 


Medicine  in  South  India 

MALCOLM  M.  McHENRY,  MD,  Sacramento,  California 

i J 
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A three-month  sabbatical  allowed  a superficial  overview  of  Indian  medical 
history  and  practice.  As  in  Western  nations,  cost  is  a major  determinant  of 
health  care  delivery  in  India;  poverty  and  fiscal  shortages,  however,  deny 
care  to  many.  The  education  of  Indian  physicians  is  similar  to  that  in  Western 
nations  and  a high  level  of  clinical  competence  is  seen.  However,  physician 
compensation  is  woefully  low  by  Western  standards . India  possesses  its  own 
indigenous  medical  systems,  purported  to  be  the  oldest  in  the  world  and  pre- 
dating Hippocrates  by  several  millenia.  Most  Indians  are  cared  for  by  native 
practitioners  whose  medical  techniques  are  intricately  related  to  the  Hindu 
and  Islamic  religions.  Many  of  their  herbal  medicines  have  been  assimilated 
into  contemporary  Western  practice.  Diseases  unknown  to  us  except  by 
textbooks  are  commonly  seen  and  effectively  treated.  On  the  other  hand, 
Western  diseases  such  as  coronary  arteriosclerosis  are  not  uncommon  in  a 
land  of  massive  overpopulation  and  malnutrition.  The  humbling  aspect  of  this 
experience  is  the  realization  that  medical  practice  dating  back  several  millenia 
can  be  made  more  modern  and  carried  out  competently  by  contemporary 
physicians.  A Western  physician  working  in  India  finds  an  unparalleled  variety 
of  disease  in  a totally  different  medical-religious  environment  allowing  him  to 
reorganize  his  priorities  and  to  rediscover  himself  in  the  world  within  which 
he  lives. 


Admittedly,  three  months  spent  abroad  in  med- 
ical institutions  in  India  hardly  gives  a physician 
wisdom  or  sufficient  background  to  judge  a coun- 
try’s system  of  health  care  delivery.  Additionally, 
understanding  of  Indian  medicine  is  complicated 
by  many  factors  foreign  to  Westerners:  religion, 
caste,  astrology  and,  not  in  the  least,  economics. 
My  comments,  therefore,  are  impressions  of  In- 
dian medical  history  and  personal  documenta- 
tions of  my  own  fascination  with  Indian  medical 
care  which  is  so  different  from  that  of  our  country. 

From  the  Cardiopulmonary  Diagnostic  Center,  Sutter  Com- 
munity Hospitals,  and  the  Sutter  Hospital’s  Medical  Research  Foun- 
dation, Sacramento,  California. 

Reprint  requests  to:  Malcolm  M.  McHenry.  MD.  Cardiopul- 
monary Diagnostic  Center,  Sutter  Memorial  Hospital,  52nd  and  F 
Streets,  Sacramento,  CA  95819. 


Health  Care  Delivery 

The  delivery  of  health  care  in  India  is  similar 
to  that  in  the  West.  Private  physicians  care  for 
private  patients.  Those  unable  to  afford  private 
care  can  avail  themselves  of  government  hospital 
facilities.  However,  ever  apparent  is  the  financial 
limitation  to  scientific  medical  care.  Indian  phy- 
sicians are  frankly  aware  of  the  costs  of  health 
services.  Expensive  medicines  such  as  the  newer 
antibiotics,  newer  catecholamines  and  cancer 
chemotherapeutic  drugs  are  seldom  used.  Labora- 
tory tests  are  kept  to  a minimum. 

The  cost  of  a hospital  bed  in  South  India  is 
about  three  dollars  per  day.  Half  the  cost  is  for 
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nursing  care  and  food  which  may  be  supplied  by 
the  family  to  reduce  the  hospital  bill.  This  con- 
tribution by  the  family  is  a constant  factor  in  aid 
to  the  ill.  Families  will  care  for  the  patient,  cook 
his  food,  sleep  beside  him  on  the  floor  and  tend 
to  his  needs  in  part  because  of  a paucity  of  funds 
but  in  the  main  because  of  the  devotion  and  care 
ingrained  by  centuries  of  charitable  habit.  In  pri- 
vate hospital  facilities  in  South  India  such  com- 
mon studies  as  x-ray  films,  electrocardiograms 
and  blood  counts  must  be  paid  for  in  cash  before 
they  are  made.  Drugs  must  be  purchased  before 
they  are  taken. 

There  is  no  health  insurance  in  India.  There  is 
no  prepaid  medical  care  except  that  provided  by 
large  industries,  large  farms  or  plantations.  Those 
people  who  do  not  have  the  wherewithal  to  afford 
the  care  which  we  consider  standard,  frequently 
leave  hospitals  to  take  their  chances  at  home.  No 
legal  system  protects  a patient  from  poor  care  or 
forces  hospitals  or  physicians  to  tend  him.  Mal- 
practice suits  are  unknown  on  the  Indian  sub- 
continent. 

Delivery  of  health  care  at  specialized  centers 
represents  an  additional  problem.  Referral  hos- 
pitals in  subspecialty  areas  draw  from  a large 
geographical  area.  In  India,  where  there  exist  15 
major  languages  from  Hindi,  Urdu,  Bengali  and 
Maharati  in  the  north  to  Tulugu,  Tamil  and  Ma- 
layala  in  the  south,  few  physicians  can  provide 
that  essential  part  of  any  medical  evaluation,  the 
clinical  history.  Different  Indian  states  act  linguis- 
tically as  different  countries.  For  instance,  in 
Tamil  Nadu,  the  Sanskrit-Dravidian  language  con- 
tains 247  consonants,  12  vowels  and  a host  of 
idioms  which  create  a linguistic  nightmare  for 
western  philologists.  Consequently,  in  the  referral 
medical  community,  English  becomes  the  link 
language  between  physicians,  nurses  and  para- 
medical personnel  to  interpret  for  patients. 

Training 

The  training  of  an  Indian  physician  begins  at 
what  we  would  consider  the  second  year  of  high 
school  or  pre-university.  Five  and  a half  years 
transpire  before  he  achieves  his  mbbs  degree.  He 
can  then  practice  or  can  take  one  to  two  years  of 
internship  or  house  olficership,  as  it  is  frequently 
called.  To  obtain  the  md  degree  in  medicine  re- 
quires an  additional  three  years  (tantamount  to 
residency),  following  which  there  is  a certifying 
examination.  If  he  wishes  to  subspecialize,  he  will 


then  apply  for  and  if  accepted  begin  another  two 
years  of  training  for  the  dm  or  subspecialty 
degree. 

Indian  medical  students  do  not  study  a core 
curriculum,  as  do  students  in  most  American 
medical  schools,  but  study  individual  subjects  in 
their  basic  science  years.  They  are  assigned  to 
patient  workup  and  hospital  follow-up  care  as 
clinical  clerks  but  do  not  prescribe  or  treat  until 
they  receive  their  graduate  or  mbbs  degree.  Com- 
petition for  md  and  dm  degrees  is  keen  at  the 
leading  medical  centers,  as  would  be  expected. 
Those  graduates  working  for  advanced  degrees 
impressed  me  as  excellent  clinicians.  Many,  how- 
ever, on  completion  of  training  had  difficulty  in 
finding  hospital  positions.  Well-trained  Indian 
physicians  find  it  difficult  to  work  in  the  rural 
areas  where  indigenous  practitioners  abound. 

Most  allopathic  or  Western-oriented  Indian 
physicians  are  trained  in  their  own  country.  The 
capability  of  medical  personnel  I found  at  uni- 
versity centers  was  as  good  as  in  the  West  and 
physicians  were  possessed  of  considerable  tech- 
nical, teaching  and  practice  skills. 

In  medical  training  programs  in  India  a sig- 
nificant number  of  students  are  women.  Many 
women  physicians  head  clinical  departments.  With 
“arranged  marriages”  still  common,  men  and 
women  physicians  are  frequently  matched.  It  was 
in  a woman’s  medical  college  in  Vellore  that  I 
principally  worked  (Figure  1 shows  the  states 
where  I worked ) . 

The  Christian  Medical  College  in  Vellore  was 
the  vision  and  accomplished  fact  of  a Cornell 
medical  graduate  of  1899,  Dr.  Ida  Scudder,  a 
member  of  a pioneer  missionary  family  in  India 
whose  relatives  still  give  their  lives  and  talents 
and  inspire  others  to  do  so.  Her  facility  in  Vellore 
in  Tamil  Nadu  State,  initially  a hospital  for 
women,  grew  into  a nursing  school,  a medical 
college  affiliated  with  the  University  of  Madras, 
an  eye  hospital,  and  a world  famous  leprosarium 
at  Karigiri  where  basic  clinical  and  pathologic 
research  in  leprosy  was  followed  by  similarly 
unique  reconstructive  surgical  procedures. 

Indian  physicians  are  poorly  compensated  by 
Western  standards.  In  South  India  a full  professor 
makes  what  is  equivalent  to  less  than  $200  per 
month.  Private  practice  is  allowed  to  University 
physicians,  but  by  contract  all  proceeds  revert  to 
the  Medical  College.  Government-employed  phy- 
sicians, however,  have  the  opportunity  to  practice 
privately  using  their  homes  as  offices.  Their  total 
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Figure  1. — The  Indian  subcontinent,  smaller  than  the  United  States,  but  with  640  million  people  speaking  15 
major  languages,  is  depicted  in  this  drawing.  Shaded  areas  indicate  states  where  the  author  worked. 
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income  allows  them  to  live  well  by  Indian  stand- 
ards within  their  community  but  allows  little  lati- 
tude to  travel.  Transportation  except  by  bus  or 
railroad  is  expensive.  Travel  outside  the  country 
is  prohibitively  expensive  and  a limit  of  rupees 
brought  out  of  the  country  is  imposed  by  the 
government.  A frequent  lament  of  skilled  Indian 
physicians  was  their  inability  to  leave  the  country 
to  travel  abroad  for  training  seminars  or  post- 
graduate specialization  because  the  travel  costs 
were  high  and  it  was  difficult  to  find  programs  to 
accept  them  and  pay  their  expenses.  One  cannot 
really  criticize  those  young  Indian  doctors  who 
find  a way  to  leave  their  country,  work  at  bare 
survival  wages  abroad  but  stay  to  make  a living 
in  an  area  where  the  standard  of  living  is  higher. 

Indigenous  Medical  Systems 

All  medicine  has  its  roots  in  ancient  mythology 
and  arose  probably  as  an  adjunct  to  magic.  India 
is  unique  in  possessing  its  own  indigenous  medi- 
cal systems.  The  two  principal  schools  are  Ayur- 
vedic and  Unani-Tibb.  Just  as  Varanasi  (Benares, 
the  holiest  city  of  the  Hindus)  may  be  the  oldest 
continuous  actively  functioning  city  in  the  world, 
native  Indian  medical  systems  lay  proper  claim 
to  a pharmacopeia  and  a codified  practice  of  the 
healing  arts  older  than  Greek  or  Egyptian  ones. 
The  earliest  recorded  physician  (Imhotep,  archi- 
tect and  advisor  to  the  High  Kingdom  monarch, 
King  Zozer)  practiced  in  approximately  3150 
bc.  The  Indian  Vedas,  verses  and  writings  upon 
which  Indian  indigenous  medicine  is  based,  are 
said  to  predate  this  time. 

The  earliest  recorded  Indian  texts,  the  Rgveda 
and  Atharveda,  were  compiled  about  3000  bc, 
but  evidence  suggests  that  the  Ayurveda  concepts 
preceded  this  time  and  were  developd  by  the  early 
builders  of  the  Indus  Valley  civilization.  Ayurve- 
dic texts  arc  called  Samhitas  and  express  the 
concept  of  Tridosa,  the  three  bodily  humors  of 
force,  fire  and  cold  whose  imbalance  produces 
disease  states.  Ayurvedic  medicine  attempts  to 
regulate  this  imbalance  through  changes  in  diet, 
climate,  massage,  hydrotherapy,  herbs  and  metals 
such  that  proper  health  can  be  restored.  Yet  more 
than  a healing  art,  Ayurveda  is  a total  social  sys- 
tem concerned  with  the  prolongation  of  healthy 
life  and  prevention  of  disease  and  senility  and 
only  secondarily  concerned  with  curing  illnesses. 
It  exists  as  a philosophy  of  living  properly  to  sus- 
tain health  within  the  confines  of  the  Hindu  faith. 

Ayurvedic  translated  from  Sanskrit  means  “life 


knowledge.”  Its  written  tradition  can  be  traced 
only  as  far  as  600  bc  but  its  noncodified  practice 
appears  to  predate  its  first  writings  by  three  mil- 
lennia. Historians  and  antiquarians  admit  that 
India  was  the  birthplace  of  medicine  and  surgery, 
if  not  also  the  origin  of  the  earliest  Greek  philos- 
ophy. The  medicine  of  the  Arabs  is  attributed  to 
Western  migration  of  Vedic  practitioners.  Avi- 
cenna (Abu  Ali  al-Hussein  ibn  Abdallah  ibn 
Sina),  a distinguished  Persian  physician  of  the 
ninth  century  ad  and  composer  of  the  revered 
medical  Canon  (Q’anun),  in  his  writing  quotes 
the  Vedic  physician  Charaka.  Hippocrates,  the 
“father  of  medicine,”  whose  treatises  were  com- 
piled from  the  fourth  century  bc  to  the  second 
century  ad,  borrowed  much  of  his  materia  medica 
from  the  Hindus.  The  father  of  Indian  medicine, 
Rishi  Atreya,  wrote  in  1350  bc  that  “the  begin- 
ning of  the  art  of  healing  is  as  ancient  as  life 
itself.” 

Ayurvedic  originates  from  a Veda  or  song  of 
the  healing  art  supposedly  of  divine  origin  and 
expostulated  by  Brahma,  the  first  member  of  the 
Hindu  triad.  The  first  treatises  in  Ayurveda  were 
written  about  500  to  600  bc.  Charaka  “the  in- 
ternist” in  the  first  century  ad  described  treat- 
ments for  most  common  infectious  diseases  and 
composed  an  encyclopedia  of  medicine  still  used 
in  India.  Bhava  Misra  (1550  ad)  purportedly 
mentioned  the  proper  circulation  of  the  blood, 
100  years  before  Harvey’s  treatise.  Susrutha,  a 
professor  at  the  University  of  Benares,  basically  a 
surgeon,  accurately  described  anatomic  dissections 
in  the  fifth  century  ad  and  was  concerned  with 
personal  hygiene  and  antisepsis  in  surgery.  His 
knowledge  of  obstetrics,  forceps  deliveries  and 
caesarian  section  was  extensive.  He  mentioned 
the  use  of  medicinal  liquors  to  produce  insensi- 
bility to  pain.  He  emphasized  diagnosis  by  pal- 
pation of  the  pulse,  auscultation  and  analysis  of 
urine.  He  described  vaccination  for  infectious 
diseases  and  mentioned  hypnotism  for  treatment 
of  the  sick.  His  description  of  a surgical  operation 
is  interesting.  The  surgeon  first  prays.  He  keeps 
his  hair  and  beard  trimmed  short  and  his  nails 
short  and  clean.  His  dress  is  clean,  as  is  the  surgi- 
cal room,  wherever  it  may  be,  and  the  operating 
area  is  cleansed  and  fumigated  with  “disinfecting 
vapors”  before  and  after  operation.  For  suture 
material  Susrutha  used  strings  of  dried  ants.  His 
descriptions  of  reconstructive  surgical  procedures 
on  the  face  and  limbs  may  form  the  initial  de- 
scription of  modern  plastic  surgery. 
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Ayurvedic  roots  exist  in  Hindu  philosophy  and 
are  codified  in  Sanskrit  treatises,  especially  those 
attributed  to  Susrutha  and  to  Charaka.  These  Sam- 
hitas,  works  in  medicine  and  surgery,  passed  down 
through  hundreds  of  generations,  were  eventually 
put  to  paper  about  600  bc  and  describe  the  eight- 
limbed  science  of  longevity  as  practiced  by  the 
Vedic  physicians.  These  limbs  included  medicine; 
surgery;  ear,  nose  and  throat  disease;  pediatrics; 
treatment  of  poisoning;  illnesses  inflicted  by  de- 
mons (mental  disease);  health  maintenance,  and 
aphrodisiacs  restoring  youth.  Pulse  reading  is 
emphasized  and  fledgling  Vedics  study  with  ex- 
perienced gurus  or  have  the  profession  passed  to 
them  from  studied  relatives.  Most  Indians  still 
resort  to  Ayurvedic  treatment  when  in  need,  al- 
though the  practice  has  been  criticized  many  times 
as  nonscientific,  unprofessional  and  lacking  in  the 
successes  of  allopathic  or  Western  medicine.  The 
persistence  of  Ayurvedic  practice  reflects  in  great 
part  the  importance  of  the  Hindu  religion  to  the 
Indian  population.  Without  this  intermixture  of 
treatment  and  religion,  and  the  religious  sensi- 
tivity of  the  Vedic  practitioner,  many  Indians 
would  feel  alone  and  uncomfortable  and  probably 
would  seek  no  medical  care  at  all. 

Schools  combining  indigenous  practice  with 
allopathic  courses  in  anatomy,  science  and  medi- 
cal skills  were  introduced  in  the  north  of  India 
in  1822,  by  order  of  the  British  Viceroy.  How- 
ever, Ayurvedic  therapy,  although  possessed  of 
an  enormous  pharmacopeia  of  useful  but  often 
unstandardized  compounds,  still  is  deficient  in 
technical  knowledge  and  skills.  Training  of  Vedics 
still  relies  heavily  on  drills  in  Sanskrit  grammar, 
philosophy,  rote  memorization  of  verses  and  pro- 
duction of  age-old  remedies  of  questionable  mod- 
ern value.  In  Tamil  Nadu,  a variant  form  of 
Ayurvedic,  called  Siddha,  is  based  on  texts  on 
alchemy.  Indigenous  Indian  medicine  is  not  taught 
in  allopathic  medical  colleges.  However,  Ayur- 
vedics  will  frequently  attend  allopathic  schools 
and  eventually  practice  a combination  of  the  two 
disciplines. 

Many  of  the  drug  preparations  advertised  as 
curative  contain  a large  number  of  herbs  fre- 
quently mixed  with  clarified  butter  (ghee)  and 
boiled  or  distilled  into  semiliquid  paste  for  oral 
use  or  external  application.  However  much  one 
may  doubt  the  system,  Rauwolfia  was  an  accepted 
Ayurvedic  drug  for  centuries  and  legitimate  cases 
of  “cures”  of  hepatitis  and  arthritis  and  of  drug 
amelioration  of  diabetes  mellitus  fascinate  the 


allopathic  physician  and  intrigue  him  to  further 
study  this  carefully  guarded  pharmacopeia.  Vedic 
practitioners  are  quick  to  refer  patients  with  sur- 
gical disease,  infectious  disease  and  other  mala- 
dies where  they  feel  their  knowledge  and  skill  to 
be  inadequate. 

Unani-Tibb,  an  extension  of  ancient  Greek 
medicine  following  the  school  of  Avicenna,  moved 
eastward  from  Persia  to  the  Indian  subcontinent 
along  with  the  spread  of  Islamic  religion  and 
political  influence.  Its  practitioners  (hakims) 
speak  Urdu  and  are  located  mostly  in  the  north. 
Their  first  professional  school  was  founded  in 
south-central  India  in  Hyderabad  in  1890.  Simi- 
larities exist  in  the  Unani-Tibb  and  Ayurvedic 
systems  in  the  study  of  religious  treatises,  the  use 
of  pharmacologic  remedies  traditionally  handed 
down  by  father  to  son  and  lack  of  a large  body 
of  technical  and  scientific  knowledge.  In  Bengal, 
in  the  northeast  of  India,  Unani-Tibb  hakims  are 
frequently  a caste  in  themselves,  the  families  de- 
voting themselves  to  this  type  of  care  for  centuries 
in  similarity  to  the  Vedics  who  frequently  are 
caste  Brahmins  and  allow  for  no  others  to  as- 
similate their  knowledge. 

An  interesting  and  surprising  aspect  of  the 
healing  arts  of  Unani-Tibb  hakims  is  the  medic- 
inal usage  of  precious  and  semiprecious  gems. 
Ground  diamonds,  garnets,  jasper,  rubies  and 
Kashmiri  sapphires  are  mixed  within  different 
vehicles.  Each  stone  has  a specified  use  for  a 
specific  disease.  Also,  hakim  practitioners  reduce 
fractures  and  then  cast  the  extremity  in  a green 
mucoid  substance  ground  from  the  stem  of  the 
plant  Cissus  Quadrangularis,  a botanical  relative 
of  the  grape.  The  gummy  substance  stabilizes  the 
fracture  as  would  a cast.  Cissus  compounds  also 
are  used  a poultices  to  reduce  swelling  in  inflam- 
matory diseases,  especially  in  the  parotid  gland 
swelling  of  mumps. 

A uniform  similarity  of  the  two  systems  (Ayur- 
vedic and  Unani-Tibb)  is  in  economics  (fee  for 
service)  and  the  cost  to  the  patient  is  usually  well 
within  his  means,  being  a few  annas  at  most.  Both 
Ayurvedic  and  hakim  practitioners  abound  in  the 
large  rural  areas  of  India  while  in  the  large  cities, 
which  account  for  only  20  percent  of  India’s  pop- 
ulation, allopathic  skills  are  more  frequently 
sought. 

For  treatment  of  acute  sinusitis  in  Madras  I 
sought  the  aid  of  an  Ayurvedic  practitioner  since 
antibiotics  were  not  available.  For  10  rupees 
($1.20)  I received  six  ounces  of  a pleasant  smell- 
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ing  mixture  of  ghee,  saffron,  vinegar  and  herbs, 
one  of  which  was  the  pungent  cardamom.  One 
teaspoon  twice  a day  was  prescribed.  1 developed 
an  aggressive  nasal  discharge  which  did  in  fact 
clear  my  sinuses  and  relieve  my  intense  frontal 
headache,  maxillary  pain  and  fever  but  which  also 
produced  a rather  distressing  diarrhea.  I was  told 
on  my  return  that  it  was  written  that  one  could 
not  cleanse  the  nose  without  at  the  same  time 
cleansing  the  bowels  and  was  quoted  a Sanskrit 
reference  which  1 quickly  forgot. 

Diseases  in  India 

Life  in  India  is  difficult.  The  average  Indian  life 
expectancy  is  said  to  be  47  years.  The  poverty 
level,  into  which  50  percent  of  the  Indian  popu- 
lation falls,  is  96  rupees  a month,  about  $12  per 
month  or  $244  per  year.  Wages  are  small  and  the 
population  density  is  incredibly  high.  Accord- 
ingly diseases  are  much  related  to  population  and 
hygiene.  In  Tamil  Nadu  there  exists  perhaps  the 
highest  incidence  of  leprosy  in  the  world,  2.3 
per  1,000  population.  Goiter  is  endemic  because 
the  monsoon  rains  do  not  allow  for  the  retention 
of  iodine  in  the  soil  or  water  and  no  iodination  of 
salt  has  been  implemented.  High  methionine  levels 
in  southwest  India  (Kerala)  have  been  implicated 
in  a variety  of  diseases  such  as  calcareous  pan- 
creatic diabetes  and  primary  hepatic  tumors.  In 
the  rural  areas  of  southwest  India  diet  consists 
principally  of  tapioca,  bananas  and  coconut  and 
these  have  been  implicated  in  an  inordinate  rate 
of  premature  coronary  disease.  The  concept  that 
lean  muscular  hard-working  males  are  immune  to 
coronary  disease  cannot  be  substantiated  in  India. 
Tropical  eosinophilia  manifest  by  asthma,  cough 
and  inflammatory  changes  shown  on  x-ray  studies 
is  assumed  due  to  microfilaria  and  can  be  effec- 
tively treated  with  diethylcarbamazone. 

The  use  from  childhood  of  a cud  of  betel  nut, 
tobacco  and  lime  called  “pan”  is  reflected  in  the 
high  incidence  of  epidermoid  carcinoma  of  the 
mouth  and  tongue.  Pulmonary  tuberculosis  is  said 
to  affect  40  percent  of  the  total  Indian  population 
and  not  infrequently  presents  with  the  clinical 
features  of  acute  pericarditis  or  pericardial  tam- 
ponade. Buerger  disease  producing  gangrene  of 
all  four  extremities  is  common.  A typical  operat- 
ing schedule  at  a hospital  in  south  India  will  list 
three  thyroidectomies  for  goiter,  three  gastrec- 
tomies for  peptic  ulcers  and  three  amputations  for 
Buerger  disease.  The  latter  is  felt  to  be  related  to 
the  heavy  smoking  of  bidi,  a tobacco  rolled  in  a 


leaf.  Bidi  production  is  a cottage  industry  spon- 
sored by  the  government  and  the  habit  commonly 
in  southern  India  will  find  a user  smoking  50  to 
60  of  these  small  cigarettes  a day. 

Smallpox  appears  rare  in  India  now  but  the 
facial  scars  on  Indian  adults  attest  to  its  former 
presence.  (According  to  the  World  Health  Or- 
ganization and  experts  at  the  Center  for  Disease 
Control,  no  smallpox  has  been  reported  in  India 
for  about  two  years.)  Rewards  for  information 
about  active  cases  are  posted  on  billboards. 
Cholera  and  typhoid  present  continued  difficulties 
especially  after  natural  disasters  such  as  the  No- 
vember 1977  cyclone  and  tidal  wave  in  Andra 
Pradesh  where  some  60,000  to  100,000  people 
died.  With  water  comes  malaria.  However,  with 
the  birth  rate  in  India  of  57,000  per  day  with  a 
20  percent  perinatal  mortality,  within  three  days, 
this  loss  was  recouped. 

However  much  one  is  impressed  with  these 
diseases,  though,  their  frequency  cannot  be  ascer- 
tained because  no  uniform  reporting  system  and 
no  public  health  system  exist  in  India.  It  is  unlikely 
that  such  will  ever  be  possible  because  frequently 
no  birth  certificates  are  issued  and  because  the 
way  in  which  children  are  named  does  not  al- 
low one  to  clearly  distinguish  brother  from  sister 
or  generation  from  generation.  This  is  especially 
evident  in  the  Christian  population  of  southern 
India  where  children  assume  the  Christian  name 
of  the  grandfather  with  differing  Indian  surnames. 

One  of  my  principal  reasons  for  traveling  to 
India  was  to  see  and  study  the  civilization  that 
produced  Mohenjo  Daro,  the  Allore  and  Ajanta 
cave  art,  Khajaraho’s  sculpture,  the  Taj  Mahal 
and  Meenakshi  temples,  and  where  a flourishing 
trade  with  Greece  and  Rome  existed  in  the  cen- 
turies just  before  and  after  Christ.  I also  wanted 
the  opportunity  to  view  cardiology  in  India  and 
to  practice  it  in  an  area  of  the  world  unknown 
to  me. 

Cardiovascular  disease  in  India  is  as  much  a 
problem  as  hygiene,  infection,  contaminated  water 
and  population  explosion.  In  the  Indian  popula- 
tion the  most  common  cardiac  disorder  is  acute 
and  chronic  rheumatic  heart  disease.  An  estimated 
20  percent  of  the  rural  population  has  significant 
valvular  involvement.  The  severity  of  the  disease 
at  a young  age  is  extraordinarily  impressive. 
Patients  with  severe  calcific  mitral  stenosis  are 
not  infrequently  seen  in  their  teens  and  surgical 
operation,  be  it  commissurotomy  or  valve  re- 
placement, is  quite  frequently  necessary  before  a 
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patient  reaches  the  age  of  20.  Perhaps  one  of  the 
reasons  for  the  high  incidence  of  rheumatic  fever 
is  the  paucity  of  therapy  for  streptococcal  disease. 
Even  in  those  who  have  had  rheumatic  carditis, 
the  recurrence  rate  is  high  because  adherence  to 
prophylactic  antibiotic  therapy  is  poor.  Penicillin 
prophylaxis  in  India  is  recommended  until  the 
age  of  45  because  of  the  frequency  of  recurrence 
in  adults. 

Endomyocardial  fibrosis,  previously  reported 
as  endemic  only  in  East  Africa  (Kenya  and 
Uganda)  is  frequently  seen  in  southern  India. 
Obstruction  to  right  ventricular  outflow  produces 
right  heart  failure  and  ascites  which  have  to  an 
extent  been  ameliorated  by  surgical  bypass  of  the 
right  atrium  or  superior  vena  cava  to  the  pul- 
monary artery.  Systemic  hypertension  is  common 
in  India  and  is  surprisingly  easily  controlled  by 
adrenergic  blockers  and  thiazide  drugs.  Propran- 
olol is  now  being  chemically  manufactured  in 
Madras  by  government  agreement  with  British 
chemical  industries. 

Most  astonishing  to  the  poorly-informed  West- 
erner or  Western  cardiologist  is  the  frequency  of 
severe  pulmonary  vascular  disease  in  India.  The 
pulmonary  vascular  bed  of  the  Indian  population 
is  intensively  and  tardively  reactive.  Severe  pul- 
monary hypertension  is  seen  frequently  in  con- 
genital heart  disease  with  an  astonishingly  high 
incidence  of  the  Eisenmenger  complex  in  children 
and  young  adults.  Rheumatic  carditis  is  endemic 
and  invariably  diagnosed  clinically.  These  unfor- 
tunate children,  as  stated,  go  on  in  early  life  to 
severe  mitral  valve  disease  and  equally  severe 
pulmonary  hypertension  which  is  not  completely 
reduced  by  surgical  commissurotomy  or  mitral 
valve  replacement.  Primary  pulmonary  hyperten- 
sion is  common  as  is  the  Lutembacher  syndrome 
of  atrial  septal  defect  with  mitral  stenosis  with 
an  added  Asian  component  of  pulmonary  hyper- 
tension. Perhaps  the  most  impressive  indication 
of  pulmonary  vascular  reactivity  in  India  con- 
cerns those  patients  with  coronary  artery  disease 
in  whom  myocardial  infarction  and  subsequent 
left  ventricular  failure  develop.  Not  infrequently, 
these  persons  are  found  clinically  or  by  cardiac 
catheterization  analysis  to  have  systemic  systolic 
pressures  in  the  pulmonary  artery. 

Cardiac  surgery  in  Asia  is  advanced  but  at  the 
same  time  limited.  There  are  only  four  or  five 
major  centers  doing  such  work.  The  limitation  of 
surgery  is  paralleled  by  other  deficiencies.  There 
are  only  three  practicing  pediatric  cardiologists 


in  the  country.  Cardiopulmonary  bypass  of  over 
two  hours  carries  a high  risk  of  death  from  “pump 
lung.”  Any  bypass  pump  procedure  may  be  more 
expensive  than  most  Indians  can  afford  and  pros- 
thetic devices  such  as  heart  valves  and  pacemak- 
ers are  totally  outside  the  ability  of  patients  to 
purchase.  Coronary  bypass  operations  have  been 
carried  out  in  areas  of  epidemic  disease  but  few 
statistics  as  to  patient  selection,  surgical  results 
and  long-term  survival  are  available. 

In  Vellore  more  than  4,000  closed  mitral  com- 
missurotomies have  been  successfully  done.  The 
professional  cost  of  this  service  to  a patient  is 
approximately  900  rupees  ($115).  However,  the 
cost  of  utilizing  the  pump  oxygenator  for  implant- 
ing prosthetic  heart  valves  may  drive  the  cost  of 
surgery  to  between  10,000  and  20,000  rupees 
($1,250  to  $2,500),  and  an  artificial  heart  valve 
will  require  an  additional  expenditure  of  4,800 
rupees.  The  cost  of  hospital  stays  for  cardiac 
catheterization  ranges  from  900  to  1,100  rupees. 
Cardiac  pacemakers  manufactured  in  Hong  Kong 
are  less  expensive  than  in  the  West,  yet  still  cost 
about  16,000  rupees  ($2,000).  Government  hos- 
pitals have  the  same  fiscal  obstacles  to  purchase 
of  prosthetic  devices  and  pacemakers  as  private 
facilities. 

Pharmacopeia 

Allopathic  cardiac  medications  in  India  are 
little  different  from  the  West  with  one  exception: 
verapamil.  This  agent,  a papaverine  derivative, 
impressed  me  greatly.  It  is  widely  used  in  South 
Africa,  Western  Europe,  New  Zealand  and  Aus- 
tralia and  presently  is  under  investigation  in  this 
country.  This  compound  which  alters  the  “slow 
current”  of  calcium  ingress  to  cells  has  been  de- 
scribed as  the  “jet-age  treatment  of  supraven- 
tricular tachycardia”  without  effect  on  cardiac 
cellular  automaticity  and  with  a negligible  effect 
on  myocardial  contractility.  The  drug  produces 
high  grade  antegrade  and  retrograde  atrioven- 
tricular block.  Supraventricular  tachycardia  can 
be  reversed  in  less  than  five  minutes  following 
intravenous  injection.  On  occasion,  systemic  hy- 
potension due  to  peripheral  vasodilation  will 
occur.  When  quinidine  became  virtually  unavaila- 
ble in  India  in  1973  because  of  price  and  de- 
creased supply,  verapamil  became  the  treatment 
of  choice  in  supraventricular  tachycardia.  In  rapid 
atrial  fibrillation,  ventricular  rate  slowing  could 
occur  within  minutes  without  the  inherent  prob- 
lems of  digitalis  intoxication.  Verapamil  is  now 
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used  throughout  the  subcontinent  for  chronic 
control  of  ventricular  rate  in  atrial  fibrillation, 
allowing  low-dose  digitalis  maintenance.  Its  ef- 
fect on  reentrant  tachycardias  has  been  useful 
in  terminating  and  preventing  the  occurrence  of 
supraventricular  tachycardia  in  the  Wolff-Park- 
inson-White  syndrome  as  long  as  the  mechanism 
is  not  atrial  flutter  or  fibrillation  where  preferen- 
tial conduction  down  the  anomalous  bypass  tract 
may  be  facilitated.  Recent  reports  suggest  also  its 
elfectiveness  in  controlling  the  coronary  spasm  of 
Prinzmetal  variant  angina. 

Other  drugs  used  in  India  and  of  interest  to 
foreigners,  yet  not  concerned  with  cardiovascular 
diseases,  are  thalidomide,  rifampin  and  dapsone, 
all  indicated  in  various  forms  of  leprosy.  Dapsone 
is  the  mainstay  of  therapy  for  mycobacterium 
leprae,  replacing  chalmoogra  oil,  and  if  taken  early 
or  consistently  in  chronic  lepromatous  or  tuber- 
cular leprosy  can  be  curative.  Hemolytic  anemia 
and  chronic  methemoglobinemia  are  accepted 
complications.  Rifampin  is  an  ancillary  antilep- 
rosy agent  of  considerable  effectiveness.  The  acute 
erythema  nodosum  leprae  reaction  occurring  after 
initiation  of  leprosy  therapy  or  occurring  for  rea- 
sons unknown  as  an  acute  arteritis,  neuritis, 
nephritis  or  hepatitis  can  be  effectively  treated 
with  oral  administration  of  thalidomide.  The  agent 
which  produced  phocomelia  in  Europe  exists  as 
an  effective  agent  in  Asia,  used  only  in  men  or 
postmenopausal  women  with  the  alternative  agent 
in  the  female  reproductive  years  being  cortico- 
steroids. Oddalum,  a figwort  similar  to  digitalis 
purpurea,  the  standard  foxglove,  grows  abund- 
antly in  India.  With  food  a real  scarcity  in  rural 
areas,  intoxication  following  the  ingestion  of  this 
plant  is  common  and  patients  frequently  present 
with  symptoms  similar  to  digitalis  overdose. 

General  Impressions 

Many  other  isolated  experiences  struck  me  as 
significant  in  India.  Acute  appendicitis  as  we 
know  it  in  the  West  is  virtually  unknown  in  India, 
as  is  carcinoma  of  the  bowel  (perhaps,  as  Bur- 
kitt  has  inferred,  because  of  a high  fiber  diet). 
Birth  defects  such  as  kyphoscoliosis  and  untended 
club  feet  are  common.  So  is  poliomyelitis  and 
persons  with  this  disease  frequently  present  as 
paralytic  beggars  in  the  large  cities.  Congenital 
and  traumatically  acquired  cataracts  are  common 
as  in  some  areas  is  trachoma.  In  Vellore  and  in 
other  areas  of  India  dedicated  groups  of  phy- 
sicians and  nurses  will  mobilize  an  eye  camp  in 


rural  areas.  It  is  not  uncommon  to  carry  out  100 
or  more  cataract  extractions  a day,  a much  more 
effective  form  of  therapy  than  that  used  by  in- 
experienced practitioners  who  characteristically 
poke  out  the  lens  with  an  unsterilized  needle  with 
ensuing  panophthalmitis  and  blindness.  The  qual- 
ity of  care  of  these  traveling  medical  suites  is 
exemplary. 

Reconstructive  surgical  procedures  for  leprosy 
are  a triumph  over  a disease  first  documented  in 
the  Hebrew  Bible.  Hands  and  feet  deformed  by 
traumatic  bone  resorption  and  ulcerations  due  to 
loss  of  sensation  and  proprioception  can  be 
straightened  into  functional  positions  by  muscle 
and  tendon  transplantation.  Braces,  uniquely  de- 
vised shoes  and  electronic  pressure  sensors  all  are 
employed  to  rehabilitate  those  patients  unfortunate 
enough  to  have  missed  curative  drug  therapy  in 
early  life.  Neural  paralysis  of  the  orbicularis  oculis 
muscle  causes  a failure  of  the  blink  reflex  leading 
to  corneal  drying,  ulceration  and  frequently  sec- 
ondary blindness.  A uniquely  simple  if  not  bril- 
liant surgical  procedure  now  allows  the  restora- 
tion of  blinking  and  lubrication  of  the  cornea  by 
attaching  the  orbicularis  oculis  muscle  to  the 
masseter.  When  the  leper  chews,  he  blinks  and 
vision  is  saved. 

Psychiatric  problems  are  common  in  India. 
The  incidence  of  schizophrenia  is  equivalent  to 
that  of  the  rest  of  the  world.  In  India,  however, 
with  its  age-old  tradition  and  culture  and  its  ven- 
eration of  meditation,  experience,  visions  and 
god-oriented  forces,  the  subject  seeing  visions  and 
hearing  voices  may  be  tacitly  approved  as  a holy 
man  and  not  as  a psychotic.  The  psychiatric  prob- 
lems requiring  therapy  are  not  unlike  those  of 
Vienna  in  the  1890’s  and  hysteria  and  conversion 
reactions  are  quite  common. 

Asian  history  does  not  comment  on  African 
invasion  or  migration  although  this  is  surely  pos- 
sible with  the  suspected  prior  land  bridge  between 
Africa  and  Asia  and  with  the  Mogul-Islam  relo- 
cation into  India  in  the  8th  century.  Whether  such 
miscegenation  is  at  fault  or  not,  sickle-cell  disease 
in  dominant  and  recessive  form  exists  in  apparent 
Caucasian  (Aryan)  populations  of  northeast  India 
and  in  as  many  as  one  third  of  the  primitive 
Veddoid  hill  tribes  of  southern  India.  The  disease, 
even  in  its  dominant  expression,  is  considerably 
milder  than  in  Africa.  In  the  south  of  India  where 
malaria  may  be  frequent,  heterozygotes  for  the 
sickle  hemoglobin  are  not  protected  from  the  fal- 
ciparum parasite  as  they  are  in  Africa.  Altered 
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immunity  of  a sort  seems  also  to  be  an  important 
factor  in  the  development  of  leprosy;  patients 
with  active  mycobacterial  disease  seem  to  have 
altered  cellular  immunity. 

Indian  medicine  seems  to  mirror  and  adapt  to 
the  practices  of  the  West.  The  latest  studies  in 
Western  journals  are  used  to  enhance  medical 
treatment.  Indian  publications  are  in  the  main 
quite  good,  clinically  oriented  and  intended  to 
teach  practitioners  how  to  deal  in  contemporary 
expertise  with  common  problems.  Research  in 
India  seems,  however,  to  be  directed  towards  op- 
posite ends  of  a spectrum.  At  the  All  India  Medi- 
cal Institute  in  Delhi,  1 observed  advanced  tissue 
culture  techniques,  hemodynamic  and  electro- 
physiologic  techniques  in  investigative  cardiology 
as  well  as  many  other  types  of  basic  science  in- 
vestigation. However,  in  Vellore  and  at  the  Shri 
Chitra  Tirunal  Clinical  Research  Center  in  Tri- 
vandrum (Kerala),  clinical  research  and  teach- 
ing were  emphasized.  The  latter  institution  is  a 
combined  project  in  clinical  research  in  neurology 
and  cardiology  jointly  sponsored  by  the  Indian 
Central  Government  and  by  contributions  from 
the  family  of  the  former  Maharajah  of  Trivan- 
gore.  Here  there  is  an  impressive  program  of 
medical-industrial  research  to  produce  artificial 
heart  valves  of  durability  but  made  of  available 
Indian  metal  and  textiles  to  overcome  the  pro- 
hibitive price  of  foreign-import  prosthetic  valves. 

Afterthoughts 

What  is  the  value  of  travel  to  an  area  of  the 
world  that  most  Westerners  consider  backward, 
dirty  and  disadvantaged?  First,  one  dissolves  the 
myth  that  Western  civilization  is  the  model  to 
which  all  should  be  molded.  The  sheer  age  of 
Indian  cultural  tradition  and  heritage  is  awesome 
when  we  consider  as  Americans  that  we  have 
only  recently  celebrated  our  bicentennial.  Indian 
civilization  predates  our  society  by  thousands  of 
years  and  offers  alternatives  to  the  vast  and  com- 
plicated civilization  within  which  we  live.  This  is 
not  to  say  that  India  itself  is  not  a complex  coun- 
try. Nowhere  in  the  world  is  there  a more  stagger- 
ing political  and  industrial  inefficiency  and  bu- 
reaucratic chaos  than  in  what  has  been  called  the 


world’s  largest  democracy.  Yet  where  else  in  the 
world  today  can  you  feel  safe  in  teeming,  crowded 
cities?  Where  else  are  people  spiritually  at  peace 
with  themselves,  do  not  fear  death  and  with  so 
few  material  possessions  live  and  die  gracefully? 
Indians  are  basically  a happy  joyful  race.  India 
may  be  dirty  but  nowhere  is  there  litter;  every 
stick,  paper,  leaf  or  can  is  used  for  household 
functions.  Second,  in  India  a physician  can  prac- 
tice medicine  in  a scientific  fashion  unbothered 
by  the  concerns  of  time  pressures  and  emergen- 
cies, of  unpleasant  responsibilities,  of  legal  ad- 
versaries, paper  bureaucracy,  and  patients  with 
imagined  illnesses  and  petty  complaints.  Stress 
within  the  medical  profession  is  at  a minimum. 
Medicine  in  India  is  a true  profession  of  problem 
solving,  deduction  and  prescribing  which  formerly 
existed  in  the  Western  world.  Third,  India  repre- 
sents a refreshing  aspect  of  medicine  where  the 
problems  and  their  solutions  are  basically  evident. 
However,  to  carry  out  this  vision  of  medical  care 
is  complexly  difficult  because  of  age-old  social 
biases,  racial  and  caste  hatreds,  religious  conflicts, 
fiscal  shortages,  crushing  overpopulation  and  po- 
litical obstacles.  In  these  obstacles  to  health  care 
the  actual  practice  of  medicine  becomes  complex 
and  perhaps  little  different  from  that  throughout 
the  Western  world. 

I found  Indian  doctors,  nurses,  technicians, 
basic  scientists  and  students  no  less  a part  of  the 
20th  century  than  ourselves.  With  an  overwhelm- 
ing responsibility  to  care  for  more  than  640 
million  patients  with  limited  funds  and  equip- 
ment, they  utilize  their  minds  and  their  hands  with 
little  recourse  to  technical  and  laboratory  aids, 
and  they  use  their  resources  both  frugally  and 
scientifically.  India  is  primitive  by  our  standards 
but  open  to  most  scientific  investigation.  An 
American  immunopathologist  from  Cornell  Uni- 
versity working  in  Trivandrum  expressed  it  in  the 
following  way:  “you  can  take  frozen  serum  from 
this  country  to  the  United  States  and  study  basic 
disease  mechanisms  important  to  world  health.” 
Knowledge  of  Asian  and  Indian  medicine  is  im- 
portant not  only  for  discovering  disease  mechan- 
isms but  for  discovering  yourself  in  the  world  in 
which  you  live. 
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Nails  and  Systemic  Disease 

MARTIN  A.  SHEARN,  MD 
Oakland,  California 


Important  diagnostic  clues  may  be  provided 
by  changes  in  the  nails.  Because  nail  findings 
are  easily  observable  and  yield  valuable  in- 
formation, attention  to  these  features  is  often 
rewarding.  Some  of  the  nail  changes  that  may 
be  observed  in  systemic  disorders  are  re- 
viewed. 


Many  systemic  disorders  leave  their  mark  on 
the  nails  and,  therefore,  provide  physicians  with 
valuable  clues  to  diagnosis.  In  spite  of  this  knowl- 
edge, there  has  been  relatively  little  attention 
paid  to  the  nails,  which  is  surprising  in  view  of 
the  fact  that  they  are  among  the  most  accessible 
parts  of  the  body  and  can  be  viewed  witli  the 
naked  eye,  requiring  no  sophisticated  equipment. 
Although  similar  findings  occur  on  the  fingernails 
and  the  toenails,  the  traumatic  effects  of  shoes 
and  more  frequent  mycotic  infections  make  toe- 
nails less  valuable  for  diagnosis. 

Some  of  the  more  distinctive  changes  in  the 
fingernails  that  have  been  observed  in  systemic 
disease  are  herein  reviewed.  Local  disorders  re- 
sulting from  trauma,  tumor  and  infection  are 
well  described  in  dermatologic  literature  and  are 
not  included  here. 

Nail  Growth  and  Aging 

Nails  grow  from  the  nail  matrix,  which  is  lo- 
cated approximately  3 to  4 mm  proximal  to  the 
cuticle.  The  matrix  and  the  nail  bed  are  supplied 
with  blood  through  the  paired  digital  arteries, 
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which  provide  a rich  capillary  loop  system  with 
many  arteriovenous  anastomoses.  Nails  grow  ap- 
proximately 0. 1 mm  per  day,  with  more  rapid 
growth  in  adolescence  and  a slower  rate  with 
aging.  The  dominant  thumbnail  tends  to  grow 
faster  than  the  nondominant  nail,  and  disease  may 
slow  nail  growth.  Pregnancy  and  hyperthyroidism 
are  associated  with  increased  rates  of  growth; 
starvation  and  lactation,  with  slower  growth.1 

The  most  detailed  study  of  nail  growth  was  re- 
ported by  Bean.'-'1  In  a remarkable  effort  span- 
ning three  decades,  he  observed  the  gradual  slow- 
ing of  his  nail  growth.  In  his  early  30’s  the  thumb- 
nail grew  from  the  cuticle  to  the  free  edge  in  117 
days;  in  his  50's  the  nail  grew  the  same  distance 
in  137  days.  At  the  completion  of  his  study  ten 
years  later,  144  days  were  required  for  the  same 
nail  growth.  Seasonal  changes  in  nail  growth 
rate  were  not  observed. 

With  aging,  nails  become  ridged,  more  opaque, 
greyish  in  color  and  less  flexible  (Figure  1). 

Longitudinal  ridging  appears  in  the  early  mid- 
dle years,  increasing  with  age,  and  may  be 
aggravated  by  trauma,  rheumatoid  arthritis  and 
peripheral  vascular  disease,  among  other  condi- 
tions. 

Handedness 

The  thumbnail  may  provide  a clue  to  dominant 
handedness  (Figure  2),  a feature  that  might  be 
of  value  in  predicting  the  outlook  of  a comatose 
patient  with  a neurologic  deficit.  The  dominant 
thumbnail  has  a wider  base  and  the  angles  formed 


Figure  1. — Longitudinal  ridging  of  nail  in  normal  aging. 
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by  the  base  and  the  lateral  aspects  of  the  nail  are 
more  obtuse.  When  a trained  observer  judged 
handedness  in  a blind  fashion  (when  fingernails 
were  draped,  and  crossed  or  uncrossed  according 
to  a coin  toss),  handedness  was  identified  cor- 
rectly in  the  great  majority  of  the  subjects.5 

Lunulae 

The  lunula  or  half-moon  is  present  in  most 
normal  people.  Lunulae  are  almost  always  found 
in  the  thumbnails,  even  when  absent  in  the  other 
nails.  However,  approximately  5 percent  of  pre- 
sumably normal  persons,  usually  older  ones,  do 
not  have  visible  lunulae.  A number  of  illnesses 
also  may  cause  the  loss  of  the  lunulae:  these 
include  trauma  to  the  terminal  digit,  multiple 
myeloma,  scleroderma  (Figure  3),  bone  tumors 
and  hyperparathyroidism. 


Figure  2. — Thumbs  of  left-handed  person  uncrossed. 
Note  wider  base  and  more  obtuse  angles  at  the  corners 
of  the  dominant  thumbnail. 


Dystrophy 

Dystrophy  of  the  nails  results  from  a variety 
of  conditions — hereditary,  congenital  and  ac- 
quired. Dystrophic  nails  are  seen  in  persons  who 
constantly  traumatize  their  nails  by  biting  or 
picking.  Dystrophy  may  result  from  faulty  mani- 
curing. Such  nails  may  present  with  irregular, 
transverse  lines.  Dystrophy  of  nails  may  also  be 
secondary  to  dermatologic  conditions  which  affect 
the  terminal  digits. 

Punctate  leukonychia,  or  small  white  spots  on 
the  nails  resulting  from  incomplete  keratiniza- 
tion  of  the  nail  plate,  is  found  at  some  time  in 
virtually  all  people  and  has  no  clinical  impor- 
tance. 

The  partial  or  complete  absence  of  the  nails 
that  occurs  in  the  nail-patella  syndrome  serves  to 
alert  one  to  the  renal  failure  associated  with  this 
condition. 

Mees  Nail;  Beau  Nail 

Mees  nail  (Figure  4)  is  characterized  by  a 
single,  transverse,  narrow  whitish  line  that  runs 
the  width  of  the  nail  plate  and  is  seen  on  mul- 
tiple nails.  The  condition  was  originally  described 
in  arsenic  poisoning  but  appears  to  be  a legacy 
of  remote,  serious  medical  disorders,  such  as 
septicemia,  dissection  of  the  aorta,  acute  renal 
failure,  sickle  cell  anemia  in  crisis  and  poisoning 
with  heavy  metals.  The  approximate  number  of 
days  since  the  serious  event  occurred  can  be  deter- 
mined by  measuring  from  the  cuticle  to  the  trans- 
verse line,  adding  3 to  4 mm  for  that  portion  of 
the  nail  which  is  hidden  between  the  matrix  and 
the  cuticle,  then  dividing  by  the  estimated  average 
daily  nail  growth  of  approximately  0.1  mm. 


A 


Figure  3. — A,  Thumbnail  of  patient  with  scleroderma  shows  dystrophy  and  loss  of  lunula.  B.  Radiograph  of  hands 
of  same  patient  shows  bony  abnormalities  involving  distal  phalanges. 
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Beau  nail,  which  displays  a fault  line  appear- 
ance, is  probably  a more  serious  form  of  Mees 
nail  that  results  from  temporary  arrest  of  growth 
at  the  nail  matrix.  In  Beau  nail,  transverse  deep 
depressions  in  the  nail  are  seen,  rather  than  the 
transverse  white  lines  of  Mees  nail.  The  Beau 
line  may  indicate  the  same  prior,  serious  medical 
events;  the  measurement  is  identical  to  that  for 
Mees  nail.  Beau  nail,  like  Mees  nail,  is  seen  at 
the  cuticle  edge  approximately  one  month  after 
the  serious  illness  has  occurred,  as  the  average 
nail  grows  approximately  3 mm  per  month,  the 
distance  represented  by  the  hidden  area  of  nail 
growth. 

Nail  Pitting 

In  psoriasis,  the  nails  are  affected  in  approxi- 
mately 25  percent  to  50  percent  of  patients;  in 
about  15  percent  of  these,  permanent  pitting  oc- 
curs (Figure  5).  In  a patient  with  psoriasis  whose 
cutaneous  lesions  have  cleared,  the  presence  of 
psoriatic  arthritis  is  seldom  considered,  since  such 
patients  frequently  forget  to  report  a skin  disease 
of  the  past,  perceiving  no  connection  of  arthritis 
to  that  remote  illness.  However,  the  finding  of 
pitted  nails  in  an  arthritic  patient  is  of  help  in 
identifying  psoriasis  as  a possible  underlying  cause 
of  the  articular  disorder. 

Rarely,  nail  pitting  may  be  congenital,  but  the 
history  of  such  nails  since  birth  should  avoid  con- 
fusion with  psoriatic  nails. 

Nails  may  occasionally  be  pitted  as  a result  of 


Figure  4. — Mees  nail.  Note  transverse  white  line  on 
middle  of  nail  plate. 


neurotrophic  conditions  such  as  nerve  damage.  In 
such  instances,  the  pits  often  clear  with  recovery. 

The  Reiter  syndrome  occasionally  leads  to 
pitting,  but  frequently  the  nails  are  surprisingly 
normal  when  the  cutaneous  lesions  (keratodermia 
blennorrhagica)  abate. 

Clubbing 

Clubbing  of  the  nails  has  been  of  interest  to 
physicians  since  its  initial  description  by  Hippoc- 
rates in  empyema.  It  is  known  to  occur  in  a 
variety  of  disparate  conditions,  only  some  of  which 
have  a common  denominator.  Many  patients  with 
clubbing  such  as  those  with  cyanotic  congenital 
heart  disease  have  decreased  arterial  oxygen 
saturation;  many  others  have  some  disturbance  of 
pulmonary  circulation.  However,  clubbing  occurs 
in  diseases  as  different  as  Crohn  disease,  ulcera- 
tive colitis,  biliary  cirrhosis,  primary  hypertrophic 
osteoarthropathy,  cystic  fibrosis  and  cancer  of  the 
esophagus.  As  with  all  diseases,  the  geographic 
distribution  of  illness  should  provide  information, 
since  the  prevalence  of  a disease  so  often  depends 
upon  geography.  For  example,  nail  clubbing  in 
northeastern  Brazil  is  most  often  a manifestation 
of  schistosomiasis  of  the  lung  which  results  in 
arteriovenous  shunts  decreasing  arterial  oxygen 
saturation. 

Familial  clubbing  is  unassociated  with  systemic 
disease  and  should  offer  no  problem  in  differential 
diagnosis. 

An  objective  assessment  of  the  presence  of 
clubbing  can  be  obtained  by  measuring  the  ratio 
of  the  depth  of  the  finger  at  the  cuticle  and  also 
at  the  distal  interphalangeal  joint.  The  ratio  is 


Figure  5. — Pitting  of  nails  in  patient  with  psoriasis. 
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greater  than  one  in  digital  clubbing  and  less  than 
one  in  normal  subjects.0  Clubbed  nails  have  been 
observed  to  manifest  more  rapid  growth  than 
normal  nails.1 

Renal  Disease 

Certain  findings  in  the  nail  give  valuable  clues 
about  the  presence  of  renal  disease.  The  nail- 
patella  syndrome  has  already  been  mentioned. 
What  has  been  termed  the  half-and-half  nail 
(Figure  6),  in  which  the  proximal  portion  is  white 
and  the  distal  portion  has  a deep  reddish  color, 
was  first  noted  by  Bean  and  Clifton,1  and  sub- 
sequently studied  by  Lindsay.1  Of  the  25  patients 
whom  Lindsay  identified  with  the  half-and-half 
nail,  24  had  azotemia;  the  remaining  patient  had 
cirrhosis. 

In  nephrotic  syndrome,  the  fingernails  may  also 
undergo  a distinctive  change,  consisting  of  single 
or  multiple  transverse  whitish  bands  seen  in  the 
nail  bed.  These  bands  described  by  Muercke8  were 
found  in  patients  whose  serum  albumin  was  less 
than  2.2  grams  per  dl.  The  bands  were  most 
prominent  in  patients  with  severe  and  prolonged 
hypoalbuminemia  from  any  cause,  although  most 
of  the  patients  were  nephrotic.  The  banding  re- 
gressed and  disappeared  when  the  serum  albumin 
was  raised  toward  normal. 

Multiple  splinter  hemorrhages  have  been  noted 
in  patients  undergoing  hemodialysis.  In  one  series, 


Figure  6. — Half-and-half  nail  (Lindsay  nail)  of  renal 
failure. 


20  percent  of  patients  on  dialysis  manifested  this 
finding.9 

Liver  Disease 

In  chronic  liver  disorders,  certain  characteristic 
changes  also  appear  in  the  nails.  In  cirrhosis  of 
the  liver,  the  nail  may  appear  completely  pale. 
The  white  nail  has  a high  specificity  for  liver  dis- 
ease; less  than  7 percent  of  patients  without 
hepatic  disease  manifest  this  finding.1 

The  nail  in  liver  disease  may  take  on  the  ap- 
pearance of  a wide,  pale,  proximal  portion  and  a 
narrow,  deep-red  distal  portion  (Figure  7).  This 
finding,  termed  the  three-quarter,  one-quarter 
nail  (Terry  nail)  is  frequently  seen  in  chronic 
hepatic  cirrhosis  but  is  not  specific  for  liver  dis- 
ease; it  may  be  observed  in  normal  subjects  and 
in  patients  with  peripheral  vascular  disease,  Ray- 
naud phenomenon,  systemic  lupus  erythematosus 
and  also  in  other  connective  tissue  disorders.  The 
nails  may  give  a clue  to  the  presence  of  two 
chronic  liver  disorders  that  are  potentially  re- 
versible: Wilson  disease  and  hemochromatosis. 
Bluish  lunulae  have  been  observed  in  Wilson 
disease;  in  hemochromatosis,  a blackish  pigment, 
presumably  melanin,  appears  on  the  nails  as  it 
does  on  the  skin. 

Pigmentation  of  the  Nails 

In  addition  to  hemochromatosis,  nails  may 
undergo  a variety  of  color  changes  from  various 
drugs  as  well  as  from  conditions  that  cause 
melanin  or  other  pigments  to  be  deposited.  In 


Figure  7. — Three-quarter,  one-quarter  nail  of  chronic 
liver  disease  shows  distal  band  of  deep  color  and 
larger,  pale  proximal  area. 
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small  cell  carcinoma  of  the  lung,  adrenocortico- 
trophic  hormone  and  melanin-stimulating  hor- 
mone may  be  produced  and  may  result  in  pig- 
mentation of  the  nails  as  well  as  associated  skin. 
Nail  pigmentation  may  also  be  observed  in  Addi- 
son disease.  With  respect  to  drugs,  tetracycline 
may  produce  a yellowish  nail  and  chloroquine,  a 
blue-black  nail;  adreamycin  and  cyclophospha- 
mide1" both  have  been  reported  to  cause  blackish 
nails.  Argyria,  which  is  a well-known  cause  of 
pigmentation  of  the  gums,  also  results  in  a slate- 
grey  color  to  the  nails.  Other  causes  of  nail  color 
change  include  industrial  and  cosmetic  dyes, 
resorcin,  pseudomonas  infection,  phenophthalein, 
and  nicotine. 

Blood  Diseases 

Chronic  anemia  produces  a condition  known 
as  koilonychia,  in  which  the  nail  becomes  spoon- 
shaped. This  condition  is  quite  uncommon  in  de- 
veloped countries  but  is  seen  with  relative  fre- 
quency in  areas  where  chronic  anemia,  secondary 
to  parasitic  disease,  is  widespread.  Hemorrhages 
under  the  nail  plate  are  found  in  leukemic  pa- 
tients and  in  those  with  bleeding  diatheses. 

Miscellaneous  Conditions 

The  yellow  nail,  which  presents  as  a thick, 
opaque  slow-growing  nail,  is  seen  in  lymphatic 
blockage.  Onycholysis,  in  which  the  distal  portion 
of  the  nail  is  pulled  away  from  the  bed,  is  a sign 
of  hyperthyroidism  (Plummer  nails)  and  also  is 


Figure  8. — Splinter  hemorrhages  in  patient  with  vascu- 
litis. 


found  in  hypothyroidism,  in  traumatic  conditions, 
fungus  disease,  impaired  circulation  and  psoriasis. 

Connective  Tissue  Disorders 

The  diagnostic  value  of  splinter  hemorrhages 
(Figure  8)  was  mitigated  following  a report  in 
which  about  10  percent  of  hospital  inpatients  had 
this  finding;11  however,  patients  in  hospital  fre- 
quently harbor  infections,  vasculitis,  renal  failure 
and  other  diseases  in  which  immune  complexes 
are  found.  Immune  complexes  are  thought  to 
participate  in  the  production  of  the  subungual 
hemorrhages.  An  occasional  splinter  hemorrhage 
is  of  no  diagnostic  value  and  is  often  the  result 
of  trauma;  however,  multiple  splinter  hemor- 
rhages, especially  when  trauma  can  be  eliminated, 
increase  their  diagnostic  value.  Splinter  hemor- 
rhages in  profuse  numbers  are  found  frequently 
in  systemic  lupus  erythematosus,  renal  disease, 
rheumatoid  arthritis,  mixed  connective  tissue  dis- 
ease, vasculitic  syndromes,  bacterial  endocarditis 
and  trichinosis.  They  have  also  been  observed  in 
eosinophilic  polymyositis.12  These  lesions,  which 
involve  the  spirally  wound  capillaries,  are  deep 
in  the  hyponychia  and  give  a positive  benzidine 
test.13 

Dermatomyositis  causes  an  erythema  of  the 
distal  nail  folds  (Figure  9).  This  condition  is  asso- 
ciated with  hyperkeratotic  thickening  and  rough- 
ening of  the  cuticles.14 


fit  % I A 1 

Figure  9. — Erythema  of  nail  folds  in  patient  with  derma- 
tomyositis. 


362  OCTOBER  1978  - 129-4 


MEDICAL  INFORMATION 


The  capillaries  in  the  skin  proximal  to  the 
cuticle  can  be  viewed  by  the  naked  eye  but  are 
seen  more  clearly  with  a magnifying  lens  and  a 
drop  of  oil.  Giant  capillary  loops  adjacent  to 
areas  with  no  capillaries  are  common  to  derma- 
tomyositis  and  scleroderma  and  are  rarely  ob- 
served in  other  connective  tissue  disorders.  The 
finding  of  giant  capillary  loops  in  a patient  with 
Raynaud  phenomenon  is  evidence  that  the  condi- 
tion is  not  innocent  and  that  there  may  be  an 
associated  collagen  disease.15  These  large  capillary 
loops  have  also  been  observed  in  patients  who 
develop  a scleroderma-like  disorder  when  exposed 
to  polyvinyl  chloride.10  In  systemic  lupus  erythe- 
matosus and  rheumatoid  arthritis,  one  may  see 
an  increased  size  of  nail  fold  capillaries  which 
have  the  appearance  of  a picket  fence,  but  giant 
loops  are  rarely  seen.  In  various  disorders  asso- 
ciated with  arteritis,  small  infarcts  about  the  nail 
folds  occur.  In  such  instances,  an  arteriogram  of 
the  hand  will  often  show  changes  that  are  typical 
of  vasculitis. 
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Advantage  of  ‘Pencil-Point’  Needles 
in  Reducing  Postspinal  Headaches 

We  are  limited,  or  should  be  limited  as  much  as  possible,  to  25-gauge  spinal 
needles  (when  doing  subarachnoid  blocks)  in  order  to  avoid  postpuncture  head- 
aches. It  is  a more  difficult  technique  than  it  would  be  on  a medical  ward  where 
large  size  needles  such  as  an  18-gauge  or  a 20-gauge  needle  are  frequently  used. 
If  one  wishes,  instead  of  using  a 25-gauge  spinal  needle,  without  increasing  the 
risks  of  postpuncture  headaches,  one  can  use  pencil-point  type  needles  such  as 
the  Whitacre  needle — which  is  commercially  available.  The  advantage  of  the 
Whitacre  needle  is  that  it  has  the  rigidity  of  a 22-gauge  needle,  but  separates  the 
fibers  rather  than  cuts  them  and  hence  this  diminishes  the  incidence  of  postpuncture 
headaches  to  that  of  the  level  of  a 25-gauge  spinal  needle. 

—WILLIAM  GOTTSCHALK,  MD,  Chicago 

Extracted  from  Audio-Digest  Obstetrics  and  Gynecology,  Volume 
25,  Number  9,  in  the  Audio-Digest  Foundation’s  subscription 
series  of  tape-recorded  programs.  For  subscription  information: 
1577  E.  Chevy  Chase  Drive,  Glendale,  CA  91206. 
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Editorial:  Evaluation  of  Computed  Tomography:  Achieve- 
ment and  Challenge 

Fineberg  HV 

American  Journal  of  Roentgenology 
131:1-4,  Jul  1978 

Because  technological  obsolescence  of  a $600,000  or 
$700,000  computed  tomography  (cr)  unit  may  antedate 
its  depreciable  life,  it  symbolizes  the  dilemma  of  health 
technology.  Trying  to  evaluate  CT  is  trying  to  hit  a mov- 
ing target  that  is  also  changing  shape. 

Clinical  Efficacy  of  Computed  Body  Tomography 

Wittenberg  J,  Fineberg  HV,  Black  EB,  et  al 
American  Journal  of  Roentgenology 
131:5-14,  Jul  1978 

ct  contributed  to  a decision  not  to  carry  out  contem- 
plated surgical  procedures  in  21  percent  of  patients.  It 
improved  diagnostic  understanding  in  41  percent,  reas- 
sured physicians  about  previously  planned  therapy  in  43 
percent,  contributed  to  a change  in  therapy  in  17  percent 
and  improved  precision  of  previously  planned  therapy 
in  10  percent. 

Observations  on  the  Medical  Efficacy  of  Computed  To- 
mography of  the  Chest  and  Abdomen 

Robbins  AH,  Pugatch  RD,  Gerzof  SG,  et  al 
American  Journal  of  Roentgenology 
131:15-19,  Jul  1978 

Out  of  687  CT  studies  of  chest  and  abdomen,  ct  alone 
obviated  16  thoracotomies  and  18  laparotomies. 

Cranial  Computed  Tomography  in  Diagnosis  and  Man- 
agement of  Acute  Head  Trauma 

Zimmerman  RA,  Biianiuk  LT,  Gennarelli  T,  et  al 
American  Journal  of  Roentgenology 
131:27-34,  Jul  1978 

The  CT  series  showed  an  84  percent  reduction  in  arteri- 
ography, 38  percent  reduction  in  surgical  intervention  and 
24  percent  reduction  in  skull  radiography.  Mortality  for 
intracerebral,  subdural  and  epidural  hematomas  was 
lower  than  for  the  series  immediately  preceding  CT. 

Computed  Tomography  in  Patients  With  Cerebrovascu- 
lar Disease:  Impact  of  a New  Technology  on  Patient 
Care 

Larson  EB,  Omenn  GS,  Loop  JW 
American  Journal  of  Roentgenology 
131:35-40,  Jul  1978 

ct  resulted  in  little  demonstrable  improvement  in  the 
care  of  patients  with  cerebrovascular  disease  but  did 
increase  the  cost  of  the  evaluation,  ct  improved  care  but 
did  not  increase  cost  for  patients  with  brain  tumors. 


See  related  editorial  “Computed  Tomography:  Its 
Efficacy  and  Cost”  in  this  issue. 


Impact  of  Computed  Tomography  on  the  Care  of  Pa- 
tients With  Suspected  Hydrocephalus 

Larson  EB,  Omenn  GS,  Magno  J 
American  Journal  of  Roentgenology 
131:41-44,  Jul  1978 

ct  reduced  cost  of  neurodiagnostic  workup  by  22  per- 
cent. It  reduced  the  need  for  pneumoencephalography. 

Efficacy  of  Computed  Tomography  of  the  Head  in  Chang- 
ing Patient  Care  and  Health  Costs:  A Retrospective 
Study 

Bahr  AL,  Hodges  FJ 
American  Journal  of  Roentgenology 
131:45-49,  Jul  1978 

Costs  and  hospital  stays  were  reduced  in  comparable 
patient  groups,  and  especially  in  those  with  extracerebral 
collections  and  tumors. 

Comparison  of  Computed  and  Conventional  Whole  Lung 
Tomography  in  Detecting  Pulmonary  Nodules:  A Pro- 
spective Radiologic-Pathologic  Study 

Schanner  EG,  Chang  AE,  Doppman  JL,  et  al 
American  Journal  of  Roentgenology 
131:51-54,  Jul  1978 

ct  detected  more  nodules  than  conventional  tomography 
in  48  percent  of  cases.  However,  60  percent  of  these 
proved  to  be  benign  granulomas  or  nodes. 

Computed  Tomography  of  Musculoskeletal  Disorders 

Wilson  JS,  Korobkin  M,  Genant  HK,  et  al 
American  Journal  of  Roentgenology 
131:55-61,  Jul  1978 

ct  provided  unique  information  leading  to  a correct 
diagnosis  in  45  percent  of  cases. 

Efficacy  of  CT- Assisted  Two-Dimensional  Treatment 
Planning:  Analysis  of  45  Patients 

Ragan  DP,  Perez  CA 
American  Journal  of  Roentgenology 
131:75-79,  Jul  1978 

cr  afforded  measurable  improvement  in  treatment  plan- 
ning— greatest  in  brain,  lung  and  retroperitoneum. 

Computed  Tomography:  Cost  and  Efficacy  Implications 

Abrams  HL,  McNeil  BJ 
American  Journal  of  Roentgenology 
131:81-87,  Jul  1978 

This  thoughtful  and  factual  discussion  includes  costs  of 
equipment  and  of  maintenance,  utilization  and  obsoles- 
cence. Distribution  of  ct  units  and  the  impact  of  Certi- 
ficate of  Need  regulations  are  considered,  as  are  meas- 
ures of  effectiveness. 

Disciplines:  All  of  these  articles  are  relevant  for  all 
physicians,  administrators  and  even  bureaucrats. 
Readability:  Good  to  excellent  throughout. 

—ROBERT  B.  ENGLE,  MU 
Orange,  California 
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ADOPTING  THE  PROBLEM-ORIENTED  MEDICAL  RECORD  IN 
NURSING  HOMES — A Do-It-Yourself  Manual — Howard  F.  Corbus, 
MD,  Assistant  Dean  for  Community  Hospital  Affairs,  University  of 
California,  San  Francisco,  Fresno;  Director  of  Nuclear  Medicine, 
St,  Agnes  Hospital.  Fresno,  California;  and  Laura  L.  Swanson,  RN, 
Director  of  Nursing,  San  Joaquin  Gardens,  Fresno.  Contemporary 
Publishing  Inc.,  12  Lakeside  Park,  Wakefield,  MA  (01880),  1978. 
108  pages,  $5.95  (softbound). 

This  booklet  is  written  in  precise  language  and  short 
sentences.  No  jargon  is  used.  The  directions  are  brief, 
but  complete,  and  can  be  easily  followed.  If  a nursing 
home  is  interested  in  adopting  problem-oriented  medical 
records,  this  booklet  could  be  most  valuable.  If  the  book- 
let has  any  fault,  it  lies  in  the  impression  of  simplicity 
imparted  to  a very  challenging  project.  The  authors  point 
out  that  “total  commitment  to  and  enthusiasm  for  this 
undertaking”  is  necessary.  And  so  it  appears.  There  is  a 
lot  of  hard  work  and  especially  teamwork  called  for  in 
the  booklet  and  mutiple  copies  would  have  to  be  made 
available  to  the  various  staff  members  to  make  the  switch 
over  from  traditional  records  to  problem-oriented  records 
work.  No  team  thrives  unless  each  member  knows  exactly 
what  is  expected  of  him  and  why  it  is  important,  and 
either  possesses  or  is  helped  to  develop  the  skills  neces- 
sary to  carry  out  his  assignment.  A good  plan — one  that 
all  members  of  the  team  helped  design — is  fundamental. 
This  booklet  presents  a good  plan. 

The  authors,  I think,  enjoyed  writing  it,  and  nurses,  I 
think,  will  enjoy  using  it.  But  nurses  of  another  era  past, 
who  do  not  recognize  the  value  of  good  records  and  are 
reluctant  to  seek  new  values,  need  not  apply. 

WALTER  A.  ROHLFING,  MD 
Fresno,  California 

Chairman,  Long-Term  Care  Review  Committee 
California  Medical  Association 


CURRENT  DIAGNOSIS  5 — Edited  by  Howard  F.  Conn,  MD,  and 
Rex  B.  Conn,  MD.  W.  B.  Saunders  Company,  West  Washington 
Square,  Philadelphia  (19105),  1977.  1272  pages,  with  104  illustra- 
tions, $34.00. 

Current  Diagnosis  is  half  a book.  Along  with  Current 
Therapy  it  would  make  up  a whole  book. 

Current  Diagnosis  is  another  multiauthor  textbook  of 
medicine.  The  typeface  in  the  body  of  the  book  is  clear 
and  easy  to  read.  The  type  in  the  index  is  small  and 
faint  and  hard  to  read.  There  are  few  pictures  and  the 
reproductions  of  x-ray  films  are  poor.  Echograms  and 
nuclear  scans  showing  abnormalities  are  not  given  with 
normal  ones  for  comparison.  There  are  no  references  or 
directions  for  further  reading. 

The  eight-page  table  of  contents  ends  with  a category 
titled  “Diseases  of  Unknown  Cause”  in  which  four 
diseases  are  listed  (sarcoidosis,  Sjogren,  Reiter  and 
myasthenia  gravis).  Inasmuch  as  most  of  the  diseases  in 
the  other  eight  pages  are  of  unknown  cause  the  editors 
might  better  have  titled  this  last  category  “We  Didn’t 
Know  Where  to  Put  These.”  Even  editors  become 
exhausted. 

To  tie  together  the  confusion  of  300  authors  the  edi- 
tors note  that  they  have  “incorporated  numerous  cross- 
references  and  an  extensive  index.”  To  test  this  I looked 
up  deep  vein  thrombophlebitis  of  the  leg.  Under  the 
heading  “thrombophlebitis”  the  index  gave  three  refer- 
ences: “as  transfusion  reaction,”  “postpartum”  and 

“superficial."  I then  looked  in  these  places  and  found 
nothing  of  the  thrombophlebitis  I had  in  mind.  Fortun- 


ately, the  last,  “superficial,”  was  in  an  article  which  began 
two  pages  previously  and  was  titled  "Peripheral  Venous 
Disease.”  That  article  covered  deep  vein  thrombophlebitis 
of  the  leg  very  well — along  with  the  most  current 
methods  of  diagnosis.  My  finding  the  information,  how- 
ever, was  purely  by  chance,  with  no  credit  to  the  index 
or  cross-references. 

It  would  be  ridiculous  to  think  that  300  experts  would 
fail  to  provide  plenty  of  useful  information.  They  do 
provide  plenty,  but  in  trying  to  serve  two  masters — 
students  and  practitioners — they  sometimes  serve  one  at 
the  expense  of  the  other.  For  example,  the  first  three 
articles  are  “Fever  of  Unknown  Origin,”  “The  Acute 
Infectious  Disease  Syndrome”  and  “Chronic  Cough.”  I 
do  not  believe  I need  to  be  reminded  in  these  articles 
that  the  following,  respectively,  are  essential:  “A  de- 
tailed history  and  physical  examination  with  careful 
attention  paid  to  small  details,”  “a  careful  history,  a 
meticulous  physical  examination,  and  appropriate  labora- 
tory procedures”  and  “As  with  any  diagnostic  problem, 
a detailed  history  and  physical  examination  are  essential.” 
No  wonder  the  book  is  so  heavy. 

The  philosophy  of  the  book  is  valid — that  advances 
in  diagnostic  knowledge  deserve  frequent  publication  in 
textbook  form  just  as  advances  in  therapy  do.  However, 
the  authors  so  assiduously  avoid  discussion  of  therapy 
that  many  have  missed  the  interplay  of  therapy  and 
diagnosis  which  so  often  constitutes  the  clinical  situation. 

I compared  Current  Diagnosis  with  the  recently  pub- 
lished textbook  of  medicine  I have  in  my  office.  I found 
Current  Diagnosis  more  up  to  date  in  very  recent  diag- 
nostic concepts  and  procedures.  However,  because  my 
present  textbook  includes  diagnosis  and  treatment  in  the 
same  article,  it  was  easier  to  use. 

DAVID  LEIGH  RODGERS,  MD 
Associate  Clinical  Professor  of  Medicine 
University  of  California,  San  Francisco 
Associate  in  Medicine 
Stanford  University  School  of  Medicine 


ALVAREZ  ON  ALVAREZ — Walter  Clement  Alvarez,  MD.  Strawberry 
Hill  Press,  616  - 44th  Avenue,  San  Francisco  (94121),  1977.  160 
pages,  $5.95  (Paperback).  (Distributed  by  Stackpole  Books,  Ca- 
meron & Kelker  Sts.,  Harrisburg,  PA  17105.) 

This  delightful  second  autobiography  of  one  of  Ameri- 
ca’s best  known  physicians,  portrays  a life  of  over  90 
years  devoted  to  medicine  and  people.  Walter  Alvarez’s 
love  of  his  family,  of  medicine  and  of  people  runs 
through  the  pages  like  a wide  golden  thread.  He  came 
by  these  naturally  with  a father,  Spanish  by  birth  and  a 
physician,  and  a mother  of  German  descent  strongly 
devoted  to  her  family.  In  his  early  days  in  medicine, 
practice  was  his  greatest  interest  but  with  an  insatiable 
curiosity  which  was  always  asking  him  “why,”  he  moved 
gradually  more  and  more  towards  research  and  investi- 
gation particularly  in  the  function  of  the  gastrointestinal 
tract  which  became  his  major  first  interest.  From  this 
arose  the  inevitable  struggle  between  the  economic  needs 
of  his  family  and  practice  and  the  love  of  investigation. 
As  he  gained  increasing  stature  in  the  profession,  indeed 
its  very  height,  as  a member  of  all  the  prestigious  socie- 
ties in  internal  medicine,  the  pressures  became  so  great 
that  in  1926  he  joined  the  staff  of  the  Mayo  Clinic  in 
hopes  of  carrying  on  with  his  investigation  and  practice 
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in  a rational  and  productive  relationship.  Frustrated  in 
part  by  limitations  in  capacities  to  carry  this  out  effec- 
tively, he  more  and  more  turned  his  tremendous  energies 
to  clinical  consideration  of  patients  with  functional  dis- 
orders of  the  digestive  tract,  constitutional  inadequacies, 
tensions,  anxieties,  worries,  fears  and  fatigue,  and  related 
disturbances.  Recognizing  the  close  relationship  between 
these  conditions  and  disturbed  functions  of  the  gi  tract, 
he  soon  became  a master  in  recognizing  and  dealing  with 
patients  who  had  them.  Because  of  this,  he  greatly  en- 
hanced his  ability  to  communicate  with  them  effectively, 
and,  equally  important,  to  communicate  very  effectively 
with  members  of  the  medical  profession  and  with  lay- 
men. He  wrote  extensively,  articles  for  medical  journals 
and  books,  and  quickly  became  the  best  known  and 
most  widely  sought-after  speaker  at  medical  meetings 
in  this  country. 

The  last  third  of  his  life,  after  he  retired  from  the 
Mayo  Clinic  at  65,  was  devoted  largely  to  communica- 
tion— writing  articles,  and  books  for  physicians  and  lay- 
men on  the  subjects  of  nervous  indigestion,  neuroses, 
and  the  digestive  tract.  His  very  popular  column  in  daily 
newspapers  all  over  the  country  for  years  carried  great 
weight  because  of  his  sound,  scientific  base  and  his  great 
talents  in  writing  simply,  clearly  and  in  an  interesting 
fashion,  drawing  upon  his  enormous  experience  in  medi- 
cine. 

Walter  Alvarez  knew  people,  he  understood  their 
needs,  he  explained  complicated  medical  things  to  them 
in  a simple  way  often  with  embellishments  of  his  own 
or  a patient’s  experience.  What  he  wrote  rings  true  to 
the  reader — it  is  real. 

Dr.  Alvarez  was  well  past  90  when  he  died  this  year. 
He  lived  quietly  but  still  enjoying  old  friends,  full  of 
energy,  writing,  always  thinking  of  the  new.  He  looked 
back  in  this  autobiography  on  a life  unique  in  this 
century  which  for  him  was  enmeshed  with  a happy 
family,  medical  science,  clinical  investigation,  outstanding 
ability  to  communicate  entertainingly  what  he  experi- 
enced and  knew  with  his  family  and  countless  friends, 
readers  and  admirers.  In  this  book  they  will  be  reminded 
of  a very  important  and  happy  relationship. 

DWIGHT  L.  WILBUR,  MD 

San  Francisco 

* * * 

CARDIAC  EMERGENCIES— Edited  by  Dean  T.  Mason,  MD,  Pro- 
fessor of  Medicine;  Professor  of  Physiology;  Chief,  Cardiovascular 
Medicine,  University  of  California,  Davis,  School  of  Medicine, 
Sacramento  Medical  Center,  Davis  and  Sacramento;  President, 
American  College  of  Cardiology;  with  34  contributors.  The  Williams 
& Wilkins  Company,  428  E.  Preston  St.,  Baltimore  (21202),  1978 
408  pages,  $29.50. 

Recognizing  that  cardiovascular  disease  is  the  major 
cause  of  death  in  the  United  States,  Dr.  Dean  Mason  has 
compiled  current  information  on  the  primary  cardiovas- 
cular emergencies  encountered  today  by  practicing  phy- 
sicians. The  proper  techniques  for  cardiopulmonary 
resuscitation  and  the  therapy  of  acute  heart  block  are 
carefully  described  and  should  be  thoroughly  known  by 
every  physician  who  actively  treats  patients.  The  signs 
and  the  symptoms  of  acute  myocardial  infarction  are 
differentiated  from  dissecting  thoracic  aneurysm,  pul- 
monary embolism  and  thoracic  chest  wall  pain.  The  treat- 
ment of  congestive  heart  failure  and  cardiogenic  shock 
utilizing  pharmacologic  therapy  and,  when  necessary, 
mechanical  cardiac  assist  devices,  is  succinctly  reported. 
The  medical  treatment  of  preinfarction  angina  described 
by  the  Stanford  group  provides  an  interesting  contrast 
to  the  aggressive  surgical  approach  of  the  University  of 
California,  Davis,  group.  Dr.  Henry  De  Mots  summar- 
izes the  current  knowledge  of  acute  pulmonary  edema 


which  commonly  follows  significant  elevation  of  pul- 
monary capillary  pressure  but  which  may  also  occur 
following  fluid  overload,  pulmonary  embolism,  pulmon- 
ary aspiration,  narcotic  overdosage  and  diffuse  capillary 
leakage. 

Cardiac,  vasodepressor  and  orthostatic  syncope  are 
differentiated  by  Drs.  Cohn  and  Calanchini,  primarily  on 
the  basis  of  the  history  of  the  event,  the  premonitory 
symptoms,  the  postition  of  the  individual  patient  and  the 
postsyncopal  state.  The  major  tachyrhythmias  and  the 
complications  of  temporary  and  permanent  transvenous 
pacemakers  are  described  by  Dr.  Mason’s  group.  Guide- 
lines are  given  for  accurate  detection  and  prompt  man- 
agement. 

Cardiac  Emergencies  is  written  by  recognized  authori- 
ties in  cardiovascular  medicine — many  of  whom  practice 
in  the  West.  The  book  is  not  intended  to  be  an  encylo- 
pedic  reference  source  but  rather  it  provides  current  in- 
formation on  the  primary  cardiovascular  catastrophes. 
Recent  references  from  the  medical  literature  are  pro- 
vided for  physicians  who  seek  more  complete  informa- 
tion. The  essential  elements  of  each  chapter  are  sum- 
marized by  Dr.  Mason  in  his  discussion  on  the  present 
progress  in  cardiovascular  emergencies.  Numerous  tables 
and  figures  are  provided  throughout  the  book  in  order 
to  emphasize  important  information.  This  text  will  be 
useful  to  critical  care  nurses,  medical  students,  physi- 
cians in  training  and  practicing  physicians. 

ROBERT  J.  HENNING,  MD 
Associate  Professor  of  Medicine 
University  of  Southern  California 
Los  Angeles 


AID1'1 — The  Antibiotics  Indications  Device — Developed  by  Ex- 
cerpta  Medica  Services,  Inc.,  Editorial  Consultant  Committee 
(Chairman:  Maxwell  Finland,  MD,  Professor  of  Medicine,  Harvard 
University).  Excerpta  Medica  Services,  Inc.,  PO  Box  3085,  Prince- 
ton, NJ  (08540),  1978.  28-page  booklet,  plus  device  in  back-cover 
pocket:  3 or  less,  $11.95  each;  4 to  10,  $10.75  each;  11  to  25, 
$10.25  each;  quantity  discount  prices  upon  request 

Virtually  every  physician  prescribes  antimicrobial 
drugs  daily.  The  constant  proliferation  of  drugs  and  the 
rapid  changes  in  the  behavior  of  microorganisms  toward 
them  makes  it  desirable  that  some  convenient  aid  for  the 
selection  of  drugs  be  available.  Many  such  reference 
sources  appear  every  year.  Perhaps  the  most  widely  used, 
concise,  reliable  and  up-to-date  is  the  “Handbook  of 
Antimicrobial  Therapy”  published  every  year  by  the 
“Medical  Letter.” 

The  present  AID  consists  of  a 28-page  booklet  which 
lists  five  pages  of  “directions”  for  its  use,  nine  pages  of 
drug  choices  in  common  and  "less  frequent”  infections,  a 
table  of  common  toxic  effects  attributable  to  antimicro- 
bials, four  pages  of  brand  names  (12  brands  of  ampi- 
cillin,  12  brands  of  penicillin  V,  7 brands  of  tetracycline 
HC1  and  so  on)  and  three  pages  of  common  drug  dos- 
ages, plus  a few  pages  of  general  advice.  The  same  choice 
of  drug  and  dose  is  also  provided  in  the  piece  de  resis- 
tance, a plastic  slide-rule-like  gimmick.  Bibliographic 
references  date  from  1969  to  1976  for  this  1978  publica- 
tion of  AID — of  doubtful  relevance  in  an  area  where 
changes  must  occur  every  year. 

$11.95  seems  a high  price  to  pay  for  the  “gimmick” 
aspect  of  this  AID,  as  the  same  recommendations  are 
available  in  many  other  publications  that  appear  yearly 
and  cost  very  much  less.  Also,  the  plastic  “slide-rule” 
threatened  to  tear  my  pocket  when  I attempted  to  carry 
it  on  the  ward. 

ERNEST  JAWETZ,  MD,  PhD 
Professor  of  Microbiology  and  Medicine 
University  of  California,  San  Francisco 
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in  memoriam 

Arosemena,  Roberto  D„  Long  Beach.  Died  July  11, 
1978  in  Lakewood  of  heart  disease,  aged  56.  Graduate 
of  the  University  of  Panama  Medical  School,  1957. 
Licensed  in  California  in  1958.  Dr.  Arosemena  was  a 
member  of  the  Los  Angeles  County  Medical  Association. 

Jt 

Cooke,  Harry  H.,  San  Clemente.  Died  December  23, 

1977  of  cancer  of  the  pancreas,  aged  80.  Graduate  of  the 
University  of  Minnesota  Medical  School,  Minneapolis, 
1924.  Licensed  in  California  in  1944.  Dr.  Cooke  was  a 
member  of  the  Los  Angeles  County  Medical  Association. 

Jt 

Hayashi,  Donald  T.,  San  Francisco.  Died  August  12, 

1978  in  San  Francisco,  aged  49.  Graduate  of  the  Univer- 
sity of  Rochester  School  of  Medicine  and  Dentistry, 
1954.  Licensed  in  California  in  1956.  Dr.  Hayashi  was 
a member  of  the  San  Francisco  Medical  Society. 

Jt 

Holleran,  George  C.,  Brawley.  Died  July  28,  1978 
in  San  Diego,  aged  75.  Graduate  of  the  Creighton  Uni- 
versity School  of  Medicine,  Omaha,  1928.  Licensed  in 
California  in  1929.  Dr.  Holleran  was  a retired  member 
of  the  Imperial  County  Medical  Society. 

jt 

Kirk,  Marvin  E.,  Oakland.  Died  July  10,  1978,  aged 
81.  Graduate  of  Jefferson  Medical  College  of  Thomas 
Jefferson  University,  Philadelphia,  1926.  Licensed  in 
California  in  1926.  Dr.  Kirk  was  a retired  member  of 
the  Alameda-Contra  Costa  Medical  Association. 

Jt 

Lambert,  Harold  W.,  Berkeley.  Died  July  26,  1978, 
aged  73.  Graduate  of  the  University  of  California  Medi- 
cal School,  Berkeley-San  Francisco,  1931.  Licensed  in 
California  in  1931.  Dr.  Lambert  was  a retired  member 
of  the  Alameda-Contra  Costa  Medical  Association. 

Jt 

Lamont,  Herbert  A.,  Long  Beach.  Died  June  2,  1978 
of  carcinomatosis,  aged  78.  Graduate  of  Northwestern 
University  Medical  School,  Chicago,  1925.  Licensed  in 
California  in  1925.  Dr.  Lamont  was  a retired  member 
of  the  Los  Angeles  County  Medical  Association. 

Jt 

MacKinnon,  Donald  S.,  Los  Angeles.  Died  August  2, 
1978,  aged  73.  Graduate  of  Stanford  University  School 
of  Medicine,  Palo  Alto-San  Francisco,  1931.  Licensed  in 
California  in  1931.  Dr.  MacKinnon  was  a retired  mem- 
ber of  the  Los  Angeles  County  Medical  Association. 

jt 

Mapes,  William  D.,  Roseville.  Died  July  20,  1978  in 
Davis,  aged  70.  Graduate  of  the  University  of  California 
Medical  School,  Berkeley-San  Francisco,  1933.  Licensed 
in  California  in  1946.  Dr.  Mapes  was  a member  of  the 
Placer-Nevada  County  Medical  Society. 


Middleton,  Joseph,  San  Luis  Obispo.  Died  July  25, 
1978  in  San  Luis  Obispo,  aged  75.  Graduate  of  the 
University  of  Southern  California  School  of  Medicine, 
Los  Angeles,  1939.  Licensed  in  California  in  1939.  Dr. 
Middleton  was  a retired  member  of  the  San  Luis  Obispo 
County  Medical  Society. 

Jt 

Milchen,  Carl,  West  Covina.  Died  July  8,  1978  in 
West  Covina  of  metastatic  carcinoma,  aged  66.  Gradu- 
ate of  Marquette  University  School  of  Medicine,  Mil- 
waukee, 1937.  Licensed  in  California  in  1946.  Dr.  Mil- 
chen was  a member  of  the  Los  Angeles  County  Medical 
Association. 

Jt 

Miles,  Harold  B.,  Santa  Barbara.  Died  January  9, 
1978  of  pneumonia,  aged  63.  Graduate  of  the  University 
of  Cincinnati  College  of  Medicine,  1940.  Licensed  in 
California  in  1946.  Dr.  Miles  was  a member  of  the 
Medical  Society  of  Santa  Barbara. 

Jt 

Mitchell,  Thomas  T.,  San  Diego.  Died  August  2, 
1978  in  San  Diego,  aged  70.  Graduate  of  the  College  of 
Medical  Evangelists,  Loma  Linda-Los  Angeles,  1933. 
Licensed  in  California  in  1933.  Dr.  Mitchell  was  a re- 
tired member  of  the  San  Diego  County  Medical  Society. 

Jt 

Mourlr,  Harold,  Bellflower.  Died  July  27,  1978  in 
Tustin,  aged  78.  Graduate  of  the  College  of  Medical 
Evangelists,  Loma  Linda-Los  Angeles,  1929.  Licensed  in 
California  in  1929.  Dr.  Mourer  was  a member  of  the 
Los  Angeles  County  Medical  Association. 

Jt 

Odegard,  John  K.,  Walnut  Creek.  Died  August  3, 
1978,  aged  66.  Graduate  of  Western  Reserve  University 
School  of  Medicine,  Cleveland,  1937.  Licensed  in  Cali- 
fornia in  1938.  Dr.  Odegard  was  a member  of  the 
Alameda-Contra  Costa  Medical  Association. 

Jt 

Solomon,  Seymour  J.,  San  Francisco.  Died  July  1, 
1978,  aged  61.  Graduate  of  Tufts  College  Medical 
School,  Boston,  1936.  Licensed  in  California  in  1945. 
Dr.  Solomon  was  a member  of  the  San  Francisco  Medi- 
cal Society. 

Jt 

True,  William  R.,  Monterey.  Died  August  2,  1978 
in  Carmel,  aged  62.  Graduate  of  Temple  University 
School  of  Medicine,  Philadelphia,  1947.  Licensed  in 
California  in  1953.  Dr.  True  was  a member  of  the 
Monterey  County  Medical  Society. 

Jt 

West,  Ernest  J.,  San  Jose.  Died  July  29,  1978,  aged 
59.  Graduate  of  the  Creighton  University  School  of 
Medicine,  Omaha,  1944.  Licensed  in  California  in  1945. 
Dr.  West  was  a member  of  the  Santa  Clara  County 
Medical  Society. 

Jt 

Westover,  Joseph  L„  Santa  Monica.  Died  May  27, 
1978  in  Santa  Monica  of  heart  disease,  aged  63.  Gradu- 
ate of  the  University  of  Southern  California  School  of 
Medicine,  Los  Angeles,  1943.  Licensed  in  California  in 
1943.  Dr.  Westover  was  a member  of  the  Los  Angeles 
County  Medical  Association. 
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E.  coli: 
first  am 
the  caui 
acuta 


Uncomplicated 
urinary  tract 
infections,  such 
as  acute  cystitis, 
are  most  fre- 
quently caused  by 
serotypes  of  E.  coli 
that  are  sensitive 
to  the  sulfonamides.1 

References:  1.  Johnson  JE:  Uri- 
nary tract  infections,  chap.  24,  in 
Clinical  Concepts  of  Infectious 
Diseases,  edited  by  Cluff  LE  and 
Johnson  JE.  Baltimore,  The  Williams 
& Wilkins  Co..  1972,  p.  273. 

2.  Data  on  file,  Hoffmann-La  Roche 
Inc.,  Nutley,  New  Jersey  07110. 


Proteus  mirabllls 


Klebsiella-  flenobacter 


Gantanol  [sulfamethoxazole] 

effective  first-line 
therapy  for  these 
important  reasons 


Efficacy  You  can  initiate  Gantanol  therapy  before 
urine-culture  results  are  available  from  the  laboratory,  since 
Gantanol  has  demonstrated  efficacy  against  the  organisms 
that  cause  most  urinary  tract  infections,  including  E.  coli.  In  a 
clinical  trial  of  406  patients  with  acute,  nonobstructed  cystitis 
due  to  susceptible  bacteria,  81%  achieved  totally  clear  (zero 
colony  count/ml)  urine  cultures,  while  88%  achieved  negative 

( <10, 000/ml)  cultures.2 

Convenience  The  fewer  the  daily  doses,  the  more 
likely  the  patient  is  to  comply  with  the  prescribed 
regimen.  Gantanol  DS  adds  the  extra  convenience  of  a 
single  tablet  to  the  b.i.d.  convenience  of  Gantanol. 

Economy  Gantanol  DS  (Double  Strength)  tablets 
make  Gantanol  therapy  even  more  economical  for  your 

patients. 

Please  note  that  Gantanol  is  contraindicated  during 
pregnancy,  the  nursing  period,  and  in  infants  under  2 
months.  During  therapy,  caution  patients  to  maintain 
adequate  fluid  intake;  perform  frequent  CBC’s  and 
urinalyses  with  careful  microscopic  examination. 


* |pj| 

sulfamethoxazole/Roche 

4 tablets  initially,  then  2 tablets  bid. 

Now  with  even  greater  convenience  and  economy 

Double 
Strength 


Tablets 


2 tablets  initially,  then  only  1 tablet  bid. 

Please  see  next  page  for  a summary  of  product  information. 


Only  1 tablet  b.i.cl. 

GantanolDS 

sulfamethoxazole/Roche 

Before  prescribing,  please  consult  complete  product  informa- 
tion, a summary  of  which  follows: 

Indications:  Acute,  recurrent  or  chronic  urinary  tract  infections 
(primarily  pyelonephritis,  pyelitis  and  cystitis)  due  to  susceptible 
organisms  (usually  E.  coli,  Klebsiella-Aerobacter,  staphylococ- 
cus, Proteus  mirabilis  and,  less  frequently,  Proteus  vulgaris),  in 
the  absence  of  obstructive  uropathy  or  foreign  bodies.  Note: 
Carefully  coordinate  in  vitro  sulfonamide  sensitivity  tests  with 
bacteriologic  and  clinical  response;  add  aminobenzoic  acid  to 
follow-up  culture  media.  The  increasing  frequency  of  resistant 
organisms  limits  the  usefulness  of  antibacterials  including  sul- 
fonamides, especially  in  chronic  or  recurrent  urinary  tract  infec- 
tions. Measure  sulfonamide  blood  levels  as  variations  may  occur; 
20  mg/100  ml  should  be  maximum  total  level. 

Contraindications:  Sulfonamide  hypersensitivity;  pregnancy  at 
term  and  during  nursing  period;  infants  less  than  two  months  of 
age. 

Warnings:  Safety  during  pregnancy  has  not  been  established. 
Sulfonamides  should  not  be  used  for  group  A beta-hemolytic 
streptococcal  infections  and  will  not  eradicate  or  prevent 
sequelae  (rheumatic  fever,  glomerulonephritis)  of  such  infections. 
Deaths  from  hypersensitivity  reactions,  agranulocytosis,  aplastic 
anemia  and  other  blood  dyscrasias  have  been  reported  and 
early  clinical  signs  (sore  throat,  fever,  pallor,  purpura  or  jaundice) 
may  indicate  serious  blood  disorders.  Frequent  CBC  and 
urinalysis  with  microscopic  examination  are  recommended  dur- 
ing sulfonamide  therapy.  Insufficient  data  on  children  under  six 
with  chronic  renal  disease. 

Precautions:  Use  cautiously  in  patients  with  impaired  renal  or 
hepatic  function,  severe  allergy,  bronchial  asthma;  in  glucose-6- 
phosphate  dehydrogenase-deficient  individuals  in  whom  dose- 
related  hemolysis  may  occur.  Maintain  adequate  fluid  intake  to 
prevent  crystalluria  and  stone  formation. 

Adverse  Reactions:  Blood  dyscrasias  (agranulocytosis,  aplastic 
anemia,  thrombocytopenia,  leukopenia,  hemolytic  anemia,  pur- 
pura, hypoprothrombinemia  and  methemoglobinemia);  allergic 
reactions  (erythema  multiforme,  skin  eruptions,  epidermal  ne- 
crolysis, urticaria,  serum  sickness,  pruritus,  exfoliative  dermatitis, 
anaphylactoid  reactions,  periorbital  edema,  conjunctival  and 
scleral  injection,  photosensitization,  arthralgia  and  allergic 
myocarditis);  gastrointestinal  reactions  (nausea,  emesis,  abdomi- 
nal pains,  hepatitis,  diarrhea,  anorexia,  pancreatitis  and 
stomatitis);  CNS  reactions  (headache,  peripheral  neuritis,  mental 
depression,  convulsions,  ataxia,  hallucinations,  tinnitus,  vertigo 
and  insomnia);  miscellaneous  reactions  (drug  fever,  chills,  toxic 
nephrosis  with  oliguria  and  anuria,  periarteritis  nodosa  and  L.E. 
phenomenon).  Due  to  certain  chemical  similarities  with  some 
goitrogens,  diuretics  (acetazolamide,  thiazides)  and  oral  hypo- 
glycemic agents,  sulfonamides  have  caused  rare  instances  of  goi- 
ter production,  diuresis  and  hypoglycemia  as  well  as  thyroid 
malignancies  in  rats  following  long-term  administration.  Cross- 
sensitivity with  these  agents  may  exist 
Dosage:  Systemic  sulfonamides  are  contraindicated  in  in- 
fants under  2 months  of  age  (except  adjunctively  with 
pyrimethamine  in  congenital  toxoplasmosis).  Usual  adult  dosage . 

2 Gm  (2  DS  tabs  or  4 tabs  or  4 teasp.)  initially,  then  1 Gm  b i d 
or  t.i.d.  depending  on  severity  of  infection. 

Usual  child’s  dosage:  0.5  Gm  (1  tab  or  teasp. )/20  lbs  of  body 
weight  initially,  then  0.25  Gm/20  lbs  b.i.d.  Maximum  dose  should 
not  exceed  75  mg/kg/24  hrs. 

Supplied:  DS  (double  strength)  Tablets,  1 Gm  sulfamethoxazole; 
Tablets,  0,5  Gm  sulfamethoxazole;  Suspension,  0.5  Gm  sul- 
famethoxazole/teaspoonful. 
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BETH  ISRAEL  HOSPITAL 
Conference  and  Institute 
Program 

1979  Winter  Schedule 


Fourth  Annual  Vail  Family  Practice  Conference 

February  10  to  17,  1979  • The  Mark,  Vail,  Colorado 

Second  Annual  Vail  Urology  Conference 

February  10  to  17,  1979  • Lion  Square  Lodge,  Vail,  Colorado 

Fifth  Annual  Vail  OB/GYN  Conference 

February  17  to  24,  1979  • The  Mark,  Vail,  Colorado 

Fourth  Annual  Vail  Psychiatry  Conference 

February  17  to  24,  1979  • Lion  Square  Lodge,  Vail,  Colorado 

First  Annual  Vail  Emergency  Medicine/ 

Critical  Care  Conference 

February  17  to  24,  1979  • Kiandra-Talisman  Lodge,  Vail,  Colorado 

Ninth  Annual  Aspen  Radiology  Conference 

February  24  to  March  3,  1979 

Aspen  Institute  for  Humanistic  Studies,  Aspen,  Colorado 

Second  Annual  Vail  Cancer  Conference 

March  3 to  10,  1979  • Kiandra-Talisman  Lodge,  Vail,  Colorado 

First  Annual  Vail  Sports  Medicine  Conference 
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March  10  to  17,  1979  • Lion  Square  Lodge,  Vail,  Colorado 

First  Annual  Vail  Gerontology  Conference 
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Co-sponsored  by  the  American  Academy  of 
Facial  Plastic  and  Reconstructive  Surgery 
and  the  USC  School  of  Medicine 
Postgraduate  Division 

Seminar  Directors 

Richard  W.  Fleming,  MD  Toby  G.  Mayer,  MD 


This  seminar  will  be  an  intensive  practical  course  in- 
cluding lectures,  panel  discussions  and  video  tapes 
covering  all  aspects  of  hair  replacement  for  the  beginner 
and  experienced  surgeon. 


Punch  grafting,  flap  procedures,  scalp  reduction  and 
prosthetic  devices  will  be  discussed  in  detail  by  an 
outstanding  multidisciplinary  faculty. 

Faculty 

Samuel  Ayres,  III,  MD  Sheldon  Kabaker,  MD 
Pierre  Fournier,  MD  Ronald  S.  Matsunaga,  DDS,  MD 
Peter  M.  Goldman,  MD  Charles  M.  Monell,  MD 
William  R.  Simpson,  MD 

For  further  information  contact: 

Toby  G.  Mayer,  MD 

c/o  USC  School  of  Medicine  Postgraduate  Division 
2025  Zonal  Avenue 
Los  Angeles,  CA  90033 
Telephone:  (213)  226-2466 
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Your  diagnosis  is  firm: 

Primary  Hypertension.*  • 

His  future  is  in  your  hands  now.  The 
next  20  days  are  decisive. 

What  are  the  odds  against  that  future? 
The  sad  fact  is,  haff  of  America’s  hyper- 
tensives drop  out  of  treatment.1  - 

You  can  improve  those  odds.  We  can 
help  you.  Here’s  hoyv: 

1 COUNSEL:  Talk  to, your  patient  - 
about  the  disease  and  its  conse- 
quences— about  the  problem  of  • : ; 
strokes,  heart  attacks,  and  kidney 


failure.  Emphasize  the  need  for  tak- 
ing the  medication  you’ve  chosen, 
daily,  and  for  the  rest  of  your  patient’s 
life,  leach  your  patient  about  the 
drugs  you  prescribe— their  effects 
ana  side  effects.:, The  more  he  knows, 
the  more  he'll  be  involved. 

2.  CATAPRES1*  (clonidine  hydro- 
chloride): because  the  data  snow  that 
people  stay  with  it.  It  has  a high 
adherence  rate.2  There  are  good 
and  substantial  reasons  why  par 
tients  stay  with  Catapres— read 
them  on  the  next  pages. 

Counsel . . . and  Catapres.  They  can  * 
help  change  the  odds  against  your 
patient's  future.  And  to  change  them 
even  more,  ask  us  for  these  from 
your  Boehringer  representative: 

— A major  new  film  on  Methods 
of  Compliance 

— A useful  and  extensive  monograph 
on  compliance  • 

—The  Onesti  paper 


-Patient  Aid  Booklet 
-Patient  worksheets 
-Patient  Reminder  Postcards 
Other  effective  compliance 
enhancers 


*By  repeated  determinations  of  the  basal  blood  pres- 
sure,** and  once  the  medical  history,  physical  examina- 
tion, including  funduscopic  and  routine  laboratory  tests, t 
have  been  completed,  one  is  usually  able  to  exclude  sec- 
ondary causes  and  to  be  reasonably  comfortable  with  a 
diagnosis  of  primary  or  essential  hypertension. 

**The  National  Hypertension  Program  Study  Committee, 
in  September,  1972,  recommended  blood  pressures  ex- 
ceeding 140/90  mm  Hg  be  regarded  as  excessive  for  adult 
Americans  under  age  50.  The  World  Health  Committee 
ceiling  has  been  160/95  mm  Hg.  > 

^Hematocrit,  urinalysis,  creatinine  (or  urea  nitrogen),  tn- 
glycerides,  cholesterol,  uric  acid,  plasma  glucose,  serum 
potassium,  electrocardiogram,  and  chest  x-ray. 

Please  see  brief  summary  of  prescribing  information  on  last 
page  of  advertisement  for  warnings,  precautions,  and 
adverse  reactions.  ■ . 


■Tablets  of  0.1  and  0.2  mg  ^ 

Uatapres  (clonidine  HCI) 

can  help  you 
shape  his  world 


For  most  hypertensives,  you  need  only  two  drugs. . . 
a diuretic  and  Catapres. 

Start  with  either,  depending  on  your  judgment. 

If  you’ve  come  to  expect 
only  this  much  of  Catapres... 

1.  smooth  lowering  of  blood  pressure 

2.  effective  for  all  degrees  of  hypertension  (mild  to 
moderate  in  potency) 

3.  brain,  heart,  and  kidney  blood  flow  preserved 

Ask  for  more  of  Catapres® 

1.  no  contraindications 

2.  low  incidence  of  depression  and 
orthostatic  hypotension 

3.  normal  hemodynamics 

4.  no  fatal  hepatotoxicity 

5.  excellent  record  of  compliance 

Most  common  side  effects  are  dry  mouth,  drowsiness,  and  sedation, 
which  generally  tend  to  diminish  with  time. 

Please  see  brief  summary  of  prescribing  information  on  last  page  of 
advertisement  for  warnings,  precautions,  and  adverse  reactions. 


(clonidine  HCQ 

It  gives  you  more  than  you  expect  of  Catapres 


■ Tablets  of  0.1  and  0.2  mg 

CatapreSclondne  HCI) 

can  help  you 
shape  his  world 

Counsel. ..and  Catapres.  They  can  help  change 
the  odds  against  your  patient’s  future.  And  to 
change  them  even  more,  ask  us  for  these  from 
your  Boehringer  representative: 

— A major  new  film  on  Methods  of  Compliance 
— A useful  and  extensive  monograph 
on  compliance 
— The  Onesti  paper 
— Patient  Aid  Booklet 
— Patient  worksheets 
— Patient  Reminder  Postcards 
—Other  effective  compliance 
enhancers 


RcforGncGS  * 

1.  Wilber  JA,  Barrow  JS:  Am  J Med,  52:653-663, 1972. 

2.  Data  on  file  at  Boehringer  Ingelheim  Ltd. 


Catapres"  brand  of 
clonidine  hydrochloride 

Tablets  of  0.1  mg  and  0.2  mg 
Indication:  The  drug  is  indicated  in  the  treatment  of 
hypertension.  As  an  antihypertensive  drug,  Catapres 
(clonidine  hydrochloride)  is  mild  to  moderate  in  potency. 

It  may  be  employed  in  a general  treatment  program 
with  a diuretic  and/or  other  antihypertensive  agents 
as  needed  for  proper  patient  response 

Warnings:  Tolerance  may  develop  in  some  patients 
necessitating  a reevaluation  of  therapy 
Usage  in  Pregnancy : In  view  of  embryotoxic  findings  in 
animals,  and  since  information  on  possible  adverse 
effects  in  pregnant  women  is  limited  to  uncontrolled 
clinical  data,  the  drug  is  not  recommended  in  women 
who  are  or  may  become  pregnant  unless  the  potential 
benefits  outweigh  the  potential  risk  to  mother  and  fetus. 
Usage  in  Children:  No  clinical  experience  is  available 
with  the  use  of  Catapres  (clonidine  hydrochloride)  in 
children 

Precautions:  When  discontinuing  Catapres  (clonidine 
hydrochloride),  reduce  the  dose  gradually  over  2 to 

4 days  to  avoid  a possible  rapid  rise  in  blood  pressure 
and  associated  subjective  symptoms  such  as  nervous- 
ness, agitation,  and  headache.  Patients  should  be 
instructed  not  to  discontinue  therapy  without  consulting 
their  physician.  Rare  instances  of  hypertensive  encepha- 
lopathy and  death  have  been  recorded  after  cessation 
of  clonidine  hydrochloride  therapy.  A causal  relation- 
ship has  not  been  established  in  these  cases.  It  has 
been  demonstrated  that  an  excessive  rise  in  blood  pres- 
sure, should  it  occur,  can  be  reversed  by  resumption 

of  clonidine  hydrochloride  therapy  or  by  intrave- 
nous phentotamine  Patients  who  engage  in  poten- 
tially hazardous  activities,  such  as  operating  machinery 
or  driving,  should  be  advised  of  the  sedative  effect 
This  drug  may  enhance  the  CNS-depressive  effects  of 
alcohol,  barbiturates  and  other  sedatives.  Like  any  other 
agent  lowering  blood  pressure,  clonidine  hydrochloride 
should  be  used  with  caution  in  patients  with  severe 
coronary  insufficiency,  recent  myocardial  infarction, 
cerebrovascular  disease  or  chronic  renal  failure. 

As  an  integral  part  of  their  overall  long-term  care, 
patients  treated  with  Catapres  (clonidine  hydrochloride) 
should  receive  periodic  eye  examinations.  While, 
except  for  some  dryness  of  the  eyes,  no  drug-related 
abnormal  ophthalmologic  findings  have  been  recorded 
with  Catapres  (clonidine  hydrochloride),  in  several 
studies  the  drug  produced  a dose-dependent  increase 
in  the  incidence  and  severity  of  spontaneously  occur- 
ring retinal  degeneration  in  albino  rats  treated  for 
6 months  or  longer 

Adverse  Reactions:  The  most  common  reactions  are 
dry  mouth,  drowsiness  and  sedation.  Constipation, 
dizziness,  headache,  and  fatigue  have  been  reported 
Generally  these  effects  tend  to  diminish  with  continued 
therapy.  The  following  reactions  have  been  associated 
with  the  drug,  some  of  them  rarely.  (In  some  instances 
an  exact  causal  relationship  has  not  been  established.) 
These  include:  Anorexia,  malaise,  nausea,  vomiting, 
parotid  pain,  mild  transient  abnormalities  in  liver  func- 
tion tests;  one  report  of  possible  drug-induced  hepa- 
titis without  icterus  and  hyperbilirubinemia  in  a patient 
receiving  clonidine  hydrochloride,  chlorthalidone  and 
papaverine  hydrochloride  Weight  gain,  transient  eleva- 
tion of  blood  glucose,  or  serum  creatine  phosphokinase: 
congestive  heart  failure,  Raynaud’s  phenomenon;  vivid 
dreams  or  nightmares,  insomnia,  other  behavioral 
changes,  nervousness,  restlessness,  anxiety  and  mental 
depression.  Also  rash,  angioneurotic  edema,  hives, 
urticaria,  thinning  of  the  hair,  pruritus  not  associated 
with  a rash,  impotence,  urinary  retention,  increased 
sensitivity  to  alcohol,  dryness,  itching  or  burning  of  the 
eyes,  dryness  of  the  nasal  mucosa,  pallor,  gyneco- 
mastia, weakly  positive  Coombs'  test,  asymptomatic 
electrocardiographic  abnormalities  manifested  as 
Wenckebach  period  or  ventricular  trigeminy. 

Overdosage:  Profound  hypotension,  weakness,  somno-  ( 
lence,  diminished  or  absent  reflexes  and  vomiting  fol- 
lowed the  accidental  ingestion  of  Catapres  (clonidine 
hydrochloride)  by  several  children  from  19  months  to 

5 years  of  age.  Gastric  lavage  and  administration  of  an 
analeptic  and  vasopressor  led  to  complete  recovery 
within  24  hours  Tolazoline  in  intravenous  doses  of 

10  mg  at  30-minute  intervals  usually  abolishes  all  ef- 
fects of  Catapres  (clonidine  hydrochloride)  overdosage.  | 
How  Supplied:  Catapres,  brand  of  clonidine  hydro- 
chloride, is  available  as  0.1  mg  (tan)  and  0.2  mg 
(orange)  oval,  single-scored  tablets  in  bottles  of  100 
and  1000. 

For  complete  details,  please  see  full  prescribing 
information. 
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THE  IN  BASKET 
THAT’S  ON  ITS  WAY  OUT. 


Health  care  professionals  all  over 
California  are  finding  a way  to  elim- 
inate insurance  forms.  And  patient 
billing,  recall  notices,  past  due 
reminders  and  more. 

They’ve  found  that  the 
Datamedic  system  can  handle  these 
major  sources  of  burdensome 
paperwork  automatically.  . .and 
provide  useful  practice  manage- 
ment reports  as  well. 

More  importantly,  they’ve  found 
they  retain  complete  control  over 
vital  income  figures  and  patient  re- 
cords. The  economical  Datamedic 
office  computer  terminal— built  to 
our  specifications— lets  them  enter 
and  verify  all  information  before 
it  is  forwarded  to  our  central 
processing  center. 

From  the  information  they  pro- 


vide, we  generate  special  reports  on 
practice  income,  including  aging 
summaries  and  a record  of  actions 
taken  on  overdue  accounts. 

Datamedic  does  all  this  and 
more.  All  patient  bills,  reminders  and 
recall  notices  are  mailed  automatic- 
ally. Insurance  forms  are  computer- 
coded,  then  submitted  directly  to 
the  carrier  to  help  reduce  clerical 


errors  and  paperwork  handling.  In 
some  cases,  forms  are  transmitted 
to  the  carrier  electronically,  expedit- 
ing payment  significantly. 

In  addition  to  providing  more 
efficient  record  and  money  man- 
agement, Datamedic  gives  you 
more  time  to  spend  with  your  pa- 
tients, a chance  to  keep  abreast  of  the 
latest  developments  in  your  field.  . . 
perhaps  a few  extra  hours  to  spend 
with  your  family  and  friends. 

If  this  sounds  like  the  kind  of 
help  your  office  needs,  give  us  a call . 
We’ll  send  you  a brochure  explain- 
ing the  system  in  detail.  Or  arrange 
for  one  of  our  representatives  to 
give  you  a demonstration.  Either 
way,  you’ll  soon  be  able  to  use  that 
in  basket  for  something  a lot  nicer 
than  insurance  forms. 


datamedic  California 

1235  Mission  Street,  San  Francisco,  CA  94103 
(415)  864-1251 


AMERICAN  HOLISTIC  MEDICAL  ASSOCIATION 

presents 

PRACTICAL  MANAGEMENT  OF 
STRESS  RELATED  PROBLEMS— II 

at  University  of  San  Francisco 
January  10-14,  1979 

An  exciting,  Holistic,  multidisciplinary  experience  in- 
cluding top  experts  in  biofeedback,  manipulation,  nu- 
trition, physical  exercise,  acupuncture  and  much  more. 

Co-sponsored  by  The  American  Society  of  Contem- 
porary Medicine  and  Surgery:  40  hours  of  Category  I 
CME. 

For  brochure,  contact:  AHMA,  Rt.  2,  Welsh  Coulee, 
LaCrosse,  Wl  54601.  Tel.  (608)  786-0611. 


Announcing  the  6th  Annual  Symposium 
February  13-17,  1979  Holiday  Inn, 

Taos,  New  Mexico 
14  hours  CME  credit  applied  tor  from  AAFP 
and  AMA 

Topics  covering 
Exercise  and  the  Heart  (6  hrs.) 

Gastroenterology  (4  hrs  ) 

New  Drug  Therapy  & Trauma  (4  hrs  ) 

Additional  activities  with  special  four-day  group 
rates  scheduled  at  Taos  Ski  Valley, 

Advance  registration  required  Registration  fee 
of  $100.00  includes  continental  breakfast  for 
two  each  morning  and  two  hosted  receptions 
Registration  deadline  January  31 , 1979,  Limited 
to  100  participants. 

For  further  information  contact: 

Albuquerque  & Bernalillo  County  Medical 
Association 

2650  Yale  Blvd.,  SE  Suite  103 
Albuquerque,  New  Mexico  87106 
Phone  (505)  247-3711 

V ) 


The  42nd  Annual 
New  Orleans  Graduate 
Medical  Assembly 

APRIL  27  THROUGH  MAY  1,  1979 
The  Fairmont — New  Orleans 

MEETING  THEME: 

“Management  of  Common  Problems  in 
Office  Practice — Update” 

ACCREDITATION: 

AMA  Category  I — AAFP-ACEP-Category  I 
Phone  (504)  525-9330 

Write  NOGma,  Rm  1538,  Tulane  Medical  Center 
1430  Tulane  Ave.,  New  Orleans,  LA  70112 


PERCOCET-5  Cl 

Brief  Summary  of  Prescribing  Information 
DESCRIPTION  Each  tablet  of  PERC0CET*-5  contains 
5 mg  oxycodone  hydrochloride  (WARNING:  May  be  habit 
forming),  325  mg  acetaminophen  (APAP) 

INDICATIONS  For  the  relief  of  moderate  to  moderately 
severe  pain. 

CONTRAINDICATIONS  Hypersensitivity  to  oxycodone  or 
acetaminophen. 

WARNINGS  Drug  Dependence  Oxycodone  can  produce 
drug  dependence  of  the  morphine  type  and,  therefore, 
has  the  potential  for  being  abused.  Psychic 
dependence,  physical  dependence  and  tolerance  may 
develop  upon  repeated  administration  of 
PERCOCEP-5,  and  it  should  be  prescribed  and 
administered  with  the  same  degree  of  caution 
appropriate  to  the  use  of  other  oral  narcotic-containing 
medications.  Like  other  narcotic-containing 
medications,  PERC0CET®-5  is  subject  to  the  Federal 
Controlled  Substances  Act. 

Usage  in  ambulatory  patients  Oxycodone  may  impair 
the  mental  and/or  physical  abilities  required  for  the 
performance  of  potentially  hazardous  tasks  such  as 
driving  a car  or  operating  machinery.  The  patient  using 
PERC0CET®-5  should  be  cautioned  accordingly. 
Interaction  with  other  central  nervous  system 
depressants  Patients  receiving  other  narcotic  anal- 
gesics, general  anesthetics,  phenothiazines,  other 
tranquilizers,  sedative-hypnotics  or  other  CNS 
depressants  (including  alcohol)  concomitantly  with 
PERC0CET®-5  may  exhibit  an  additive  CNS  depression. 
When  such  combined  therapy  is  contemplated,  the  dose 
of  one  or  both  agents  should  be  reduced. 

Usage  in  pregnancy  Safe  use  in  pregnancy  has  not 
been  established  relative  to  possible  adverse  effects  on 
fetal  development.  Therefore,  PERC0CET®-5  should  not 
be  used  in  pregnant  women  unless,  in  the  judgment  of 
the  physician,  the  potential  benefits  outweigh  the 
possible  hazards. 

Usage  in  children  PERCOCET®- 5 should  not  be 
administered  to  children. 

PRECAUTIONS  Head  injury  and  increased  intracranial 
pressure  The  respiratory  depressant  effects  of 
narcotics  and  their  capacity  to  elevate  cerebrospinal 
fluid  pressure  may  be  markedly  exaggerated  in  the 
presence  of  head  injury,  other  intracranial  lesions  or  a 
pre-existing  increase  in  intracranial  pressure. 
Furthermore,  narcotics  produce  adverse  reactions 
which  may  obscure  the  clinical  course  of  patients  with 
head  injuries. 

Acute  abdominal  conditions  The  administration  of 
PERC0CET®-5  or  other  narcotics  may  obscure  the 
diagnosis  or  clinical  course  in  patients  with  acute 
abdominal  conditions 

Special  risk  patients  PERCOCET® -5  should  be  given 
with  caution  to  certain  patients  such  as  the  elderly  or 
debilitated,  and  those  with  severe  impairment  of 
hepatic  or  renal  function,  hypothyroidism,  Addison's 
disease,  and  prostatic  hypertrophy  or  urethral  stricture. 
ADVERSE  REACTIONS  The  most  frequently  observed 
adverse  reactions  include  light-headedness,  dizziness, 
sedation,  nausea  and  vomiting.  These  effects  seem  to 
be  more  prominent  in  ambulatory  than  in 
nonambulatory  patients,  and  some  of  these  adverse 
reactions  may  be  alleviated  if  the  patient  lies  down. 
Other  adverse  reactions  include  euphoria,  dysphoria, 
constipation,  skin  rash  and  pruritus. 

DOSAGE  AND  ADMINISTRATION  Dosage  should  be 
adjusted  according  to  the  severity  of  the  pain  and  the 
response  of  the  patient.  It  may  occasionally  be 
necessary  to  exceed  the  usual  dosage  recommended 
below  in  cases  of  more  severe  pain  or  in  those  patients 
who  have  become  tolerant  to  the  analgesic  effect  of 
narcotics.  PERC0CET®-5  is  given  orally.  The  usual 
adult  dose  is  one  tablet  every  6 hours  as  needed  for 
pain. 

DRUG  INTERACTIONS  The  CNS  depressant  effects  of 
PERCOCET®- 5 may  be  additive  with  that  of  other  CNS 
depressants.  See  WARNINGS.  6085  BS 

DEA  Order  Form  Required 

PERCOCET'  is  a US.  registered  trademark  of  Endo  Inc. 

£ndo  Inc. 

Manati,  Puerto  Rico00701 
Subsidiary  of  Endo  Laboratories,  Inc. 

Subsidiary  of  the  DuPont  Company 
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Tablet 


SOME  PEOPLE 
CAN  TOLERATE  ANYTJ 
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Each  tablet  contains  5 mg  oxycodone  HCI  (WARNING:  May  be  habit  forming) 
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Ahi  325lri£ acetaminophen  (XFAP)  * ; 


rFOR  THOSEVVHO  CAN’pTOLEfWE 

□ indicated  for  moderate  to  moderately  severe  pam 

□ contains  well-tolerated  acetaminophen  ^ 
□ provides  the  effective  analgesia  of  oxycodone  W 
□ scored  tablet  permits  finer  titration  ' 

In  convenient,  economical  q6h  dosage 

Please  see  opposite  page  for  brief  summary  of  prescribing  information. 
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Brethine  Even  better  in  the  long  run 


terbutaline  sulfate 
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yhile  some  tolerance  has  been  associated 
/ith  the  use  of  beta-adrenergic  agents,  there 


* no  question  that  Brethine  remains  highly 
ffective  when  administered  over  long 
eriods. 


) fact,  studies  spanning  12  to  18  months1-3 
idicate  that  Brethine  not  only  retains  the 
Dility  to  produce  bronchodilation  in  asth- 
latic  and  bronchitic  patients,  but  is  also 
isociated  with  considerable  improvement 
baseline  pulmonary  function.  2> 3 
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While  therapeutic  response  remains  highly 
effective,  tremor  and  the  modest  cardiovas- 
cular effects  associated  with  Brethine  tend  to 
diminish  with  continued  use.  To  minimize 
tremor  when  initiating  therapy,  a starting 
dose  of  2.5  mg  is  recommended.  For  details, 
please  consult  the  prescribing  information, 
a summary  ot  which  appears  on  the  next  page 


Brethine.  In  the  long  run,  breathing 
believing. 


■ , * 


•»r$\ 


f r V . : % 


# t 


i r- 


*»i  % 


V 

V 

• . < 


Brethine 


In  the  long  run, 
breathing 
is  believing. 


1.  Formgren  H:  The  therapeutic  value  of  oral  long-term  treatment  with 
terbutaline  in  asthma.  Scand  J RespirDis56(6):321-328, 1975. 

2.  Larsson  S et  al : Lack  of  bronchial  beta  adrenoceptor  resistance  in 
asthmatics  during  long-term  treatment  with  terbutaline.  J Allergy  Clin 
Immunol  59(2):93-100, 1977. 

3.  Wilson  AF  et  al : Cardiopulmonary  effects  of  long-term  bronchodilator 
administration.  J Allergy  Clin  Immunol  58(1)  :204- 212, 1976. 
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Brethine*,  brand  of  terbutaline  sulfate,  Tablets 
5 mg.,  Tablets  2.5  mg.  Before  prescribing  or  adminis- 
tering, please  consult  complete  product  information, 
a summary  of  which  follows : 

Tablets  contain  5 mg.  (equivalent  to  4.1  mg.  of 
free  base)  or  2.5  mg.  (equivalent  to  2.05  mg.  of  free 
base)  of  Brethine,  brand  of  terbutaline  sulfate 
Indications:  As  a bronchodilator  for  bronchial 
asthma  and  for  reversible  bronchospasm  which  may 
occur  in  association  with  bronchitis  and  emphysema. 

Contraindications:  Known  hypersensitivity  to 
sympathomimetic  amines. 

Warnings:  Usage  in  Pregnancy:  The  safety  of 
the  use  of  Brethine.  brand  of  terbutaline  sulfate,  in 
human  pregnancy  has  not  been  established.  The  use 
of  the  drug  in  pregnancy,  lactation,  or  women  of 
childbearing  potential  requires  that  the  expected 
therapeutic  benefit  of  the  drug  be  weighed  against  its 
possible  hazards  to  the  mother  or  child. 

Usage  in  Pediatrics:  Brethine,  brand  of  ter- 
butaline sulfate,  tablets  are  not  presently  recom- 
mended for  children  below  the  age  of  twelve  years 
due  to  insufficient  clinical  data  in  this  pediatric  group. 

Precautions:  Brethine,  brand  of  terbutaline  sul- 
fate, should  be  used  with  caution  in  patients  with 
diabetes,  hypertension,  hyperthyroidism,  and  a 
history  of  seizures.  As  with  other  sympathomimetic 
bronchodilator  agents,  Brethine.  brand  of  terbutaline  - 
sulfate,  should  be  administered  cautiously  to  cardiac 
patients,  especially  those  with  associated  arrhyth- 
mias. Although  the  concomitant  use  of  Brethine, 
brand  of  terbutaline  sulfate,  with  other  sym- 
pathomimetic agents  is  not  recommended,  the  use  of 
an  aerosol  bronchodilator  of  the  adrenergic  stimulant 
type  for  the  relief  of  an  acute  bronchospasm  is  not 
precluded  in  patients  receiving  chronic  oral  Brethine, 
brand  of  terbutaline  sulfate,  therapy. 

Adverse  Reactions:  Commonly  observed  side 
effects  include  nervousness  and  tremor  Other  re- 
ported reactions  include  headache,  increased  heart 
rate,  palpitations,  drowsiness,  nausea,  vomiting, 
sweating,  and  muscle  cramps.  These  reactions  are 
generally  transient  in  nature,  usually  do  not  require 
treatment,  and  appear  to  diminish  in  frequency  with 
continued  therapy.  In  general,  all  the  side  effects  ob- 
served are  characteristic  of  those  commonly  seen 
with  sympathomimetic  amines. 

How  Supplied:  Round,  scored,  white  tablets  of 
5 mg.  In  bottles  of  100  and  1,000  and  Unit  Dose  Pack- 
ages of  100;  oval,  scored,  white  tablets  of  2.5  mg. 
in  bottles  of  100  and  1,000  and  Unit  Dose  Packages 
of  100 
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lyazide 

capsule  contains  50  mg.  of  Dyrenium"  (brand  of 
terene)  and  25  mg.  of  hydrochlorothiazide. 

4akes  Sense  in 
lypertension 

Before  prescribing,  see  complete  prescribing  informa- 
tion in  SK&F  Co.  liferafure  or  PDF?  A brief  summary 
follows: 


Warning 

This  drug  is  not  indicated  for  initial  therapy  of  edema 
or  hypertension  Edema  or  hypertension  requires 
therapy  titrated  to  the  individual  If  this  combination 
represents  the  dosage  so  determined,  its  use  may 
be  more  convenient  in  patient  management  Treat- 
ment of  hypertension  and  edema  is  not  static,  but 
must  be  reevaluated  as  conditions  in  each  patient 
warrant 


Contraindications:  Further  use  in  anuria,  progressive 
renal  or  hepatic  dysfunction,  hyperkalemia  Pre-existing 
elevated  serum  potassium  Hypersensitivity  to  either 
component  or  other  sulfonamide-derived  drugs. 
Warnings:  Do  not  use  potassium  supplements,  dietary 
or  otherwise,  unless  hypokalemia  develops  or  dietary 
intake  of  potassium  is  markedly  impaired  If  supple- 
mentary potassium  is  needed,  potassium  tablets  should 
not  be  used  Hyperkalemia  can  occur,  and  has  been 
associated  with  cardiac  irregularities  It  is  more  likely  in 
the  severely  ill,  with  urine  volume  lessthan  one  liter/day. 
the  elderly  and  diabetics  with  suspected  or  confirmed 
renal  insufficiency  Periodically,  serum  K+  levels  should 
be  determined  If  hyperkalemia  develops,  substitute  a 
thiazide  alone,  restrict  K+  intake  Associated  widened 
QRS  complex  or  arrhythmia  requires  prompt  additional 
therapy.  Thiazides  cross  the  placental  barrier  and  appear 
in  cord  blood  Use  in  pregnancy  requires  weighing 
anticipated  benefits  against  possible  hazards,  including 
fetal  or  neonatal  jaundice,  thrombocytopenia,  other 
adverse  reactions  seen  in  adults  Thiazides  appear  and 
triamterene  may  appear  in  breast  milk  If  their  use  is 
essential,  the  patient  should  stop  nursing  Adequate 
information  on  use  in  children  is  not  available 
Precautions:  Do  periodic  serum  electrolyte  determina- 
tions (particularly  important  in  patients  vomiting  exces- 
sively or  receiving  parenteral  fluids)  Periodic  BUN  and 
serum  creatinine  determinations  should  be  made, 
especially  in  the  elderly,  diabetics  or  those  with  sus- 
pected or  confirmed  renal  insufficiency.  Watch  for  signs 
of  impending  coma  in  severe  liver  disease  If  spiro- 
nolactone is  used  concomitantly,  determine  serum  K + 
frequently:  both  can  cause  K+  retention  and  elevated 
serum  K+  Two  deaths  have  been  reported  with  such 
concomitant  therapy  (in  one.  recommended  dosage  was 
exceeded,  in  the  other  serum  electrolytes  were  not 
properly  monitored).  Observe  regularly  for  possible 
blood  dyscrasias,  liver  damage,  other  idiosyncratic 
reactions  Blood  dyscrasias  have  been  reported  in 
patients  receiving  triamterene,  and  leukopenia,  throm- 
bocytopenia, agranulocytosis,  and  aplastic  anemia  have 
been  reported  with  thiazides.  Triamterene  is  a weak  folic 
acid  antagonist.  Do  periodic  blood  studies  in  cirrhotics 
with  splenomegaly  Antihypertensive  effect  may  be 
enhanced  in  post-sympathectomy  patients.  Use  cau- 
tiously in  surgical  patients  The  following  may  occur: 
transient  elevated  BUN  or  creatinine  or  both,  hyper- 
glycemia and  glycosuria  (diabetic  insulin  requirements 
may  be  altered),  hyperuricemia  and  gout,  digitalis 
intoxication  (in  hypokalemia),  decreasing  alkali  reserve 
with  possible  metabolic  acidosis  Dyazide  interferes 
with  fluorescent  measurement  of  quinidine 
Adverse  Reactions:  Muscle  cramps,  weakness,  dizzi- 
ness, headache,  dry  mouth,  anaphylaxis,  rash,  urticaria, 
photosensitivity,  purpura,  other  dermatological  condi- 
tions; nausea  and  vomiting,  diarrhea,  constipation,  other 
gastrointestinal  disturbances  Necrotizing  vasculitis, 
paresthesias,  icterus,  pancreatitis,  xanthopsia  and,  rarely, 
allergic  pneumonitis  have  occurred  with  thiazides  alone 
Supplied:  Bottles  of  100  and  1000  capsules,  Single  Unit 
Packages  of  100  (intended  for  institutional  use  only) 
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THE  WESTERN 
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medical  students  . . . 

. $ 5.00 
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In  California,  how  can  you 
make  sure  your  patients  receive 
Librium  when  you  prescribed? 

(chlordiazepoxide  HC1) 


Scratch 
and  see: 


If  you  want  to  make 
sure  your  patients  receive 
Librium  when  you 
prescribe  it,  you  must  not 
only  specify  Librium  but 
also  write  "Dispense  as 
written.” 


Librium  sets  the 
standards  by  which 
other  chlor- 
diazepoxides  are 
udged . As  with  all 
Roche  products.  Librium 
manufacturing  is  closely  monitored  to 
assure  quality  and  lot-to-lot  consistency.  This 
can  mean  a lot  to  you  — and  to  your  patients. 

NOTE:  To  reinforce  your  instructions  to  patients  and 
help  improve  compliance,  Roche  has  prepared  a special 
Datient  instruction  sheet  for  Librium  (chlordiazepoxide 
HC1).  To  obtain  a supply,  ask  your  Roche  representative 
ar  write  to  Professional  Services,  Roche  Laboratories, 
Mutley,  New  Jersey  07110. 


3lease  see  summary  of  product  information  on  next  page. 

Librium® 

chlordiazepoxide  HCI/Roche 

5mg,  10mg,25mg  capsules 

the  standard  by  which  chlordiazepoxides  are  judged 


Only  Librium  is  Librium 

(chlordiazepoxide  HC1) 

Unmatched  experience  in  clinical  use 

Predictable  patient  response 

An  unsurpassed  safety  record 

Used  concomitantly  with  many  classes  of  medication, 
such  as  cardiac  glycosides,  diuretics, 
antihypertensive  agents,  antacids  and  anticholinergics 


Librium: 

chlordiazepoxide  HCl /Roche 

5mg,  10mg25mg  capsules 

an  original  product  of  Roche  research 


Before  prescribing,  please  consult  complete  product  in- 
formation, a summary  of  which  follows: 

Indications:  Relief  of  anxiety  and  tension  occurring 
alone  or  accompanying  various  disease  states.  Efficacy 
beyond  four  months  not  established  by  systematic  clin- 
ical studies.  Periodic  reassessment  of  therapy  recom- 
mended. 

Contraindications:  Patients  with  known  hypersensi- 
tivity to  the  drug. 

Warnings:  Warn  patients  that  mental  and/or  physical 
abilities  required  for  tasks  such  as  driving  or  operating 
machinery  may  be  impaired,  as  may  be  mental  alert- 
ness in  children,  and  that  concomitant  use  with  alcohol 
or  CNS  depressants  may  have  an  additive  effect. 
Though  physical  and  psychological  dependence  have 
rarely  been  reported  on  recommended  doses,  use  cau- 
tion in  administering  to  addiction-prone  individuals  or 
those  who  might  increase  dosage;  withdrawal  symp- 
toms (including  convulsions),  following  discontinuation 
of  the  drug  and  similar  to  those  seen  with  barbiturates, 
have  been  reported. 

Usage  in  Pregnancy:  Use  of  minor  tranquilizers 
during  first  trimester  should  almost  always  be 
avoided  because  of  increased  risk  of  congenital 
malformations  as  suggested  in  several  studies. 
Consider  possibility  of  pregnancy  when  instituting 
therapy;  advise  patients  to  discuss  therapy  if 
they  intend  to  or  do  become  pregnant. 

Precautions:  In  the  elderly  and  debilitated,  and  in  chil- 
dren over  six,  limit  to  smallest  effective  dosage  (initially 
1 0 mg  or  less  per  day)  to  preclude  ataxia  or  overseda- 
tion, increasing  gradually  as  needed  and  tolerated.  Not 
recommended  in  children  under  six.  Though  generally 
not  recommended,  if  combination  therapy  with  other 
psychotropics  seems  indicated,  carefully  consider  indi- 
vidual pharmacologic  effects,  particularly  in  use  of 
potentiating  drugs  such  as  MAO  inhibitors  and 
phenothiazines.  Observe  usual  precautions  in  presence 
of  impaired  renal  or  hepatic  function.  Paradoxical  reac- 
tions (e^g..  excitement,  stimulation  and  acute  rage) 
have  been  reported  in  psychiatric  patients  and  hyperac- 


tive aggressive  children.  Employ  usual  precautions  in 
treatment  of  anxiety  states  with  evidence  of  impend- 
ing depression;  suicidal  tendencies  may  be  present  and 
protective  measures  necessary.  Variable  effects  on 
blood  coagulation  have  been  reported  very  rarely  in  pa- 
tients receiving  the  drug  and  oral  anticoagulants;  causal 
relationship  has  not  been  established  clinically. 

Adverse  Reactions:  Drowsiness,  ataxia  and  confusion 
may  occur,  especially  in  the  elderly  and  debilitated. 
These  are  reversible  in  most  instances  by  proper  dos- 
age adjustment,  but  are  also  occasionally  observed  at 
the  lower  dosage  ranges.  In  a few  instances  syncope 
has  been  reported.  Also  encountered  are  isolated  in- 
stances of  skin  eruptions,  edema,  minor  menstrual  ir- 
regularities, nausea  and  constipation,  extrapyramidal 
symptoms,  increased  and  decreased  libido— all  in- 
frequent and  generally  controlled  with  dosage  reduc- 
tion; changes  in  EEG  patterns  (low-voltage  fast  ac- 
tivity) may  appear  during  and  after  treatment;  blood 
dyscrasias  (including  agranulocytosis),  jaundice  and 
hepatic  dysfunction  have  been  reported  occasionally, 
making  periodic  blood  counts  and  liver  function  tests 
advisable  during  protracted  therapy. 

Usual  Daily  Dosage:  Individualize  for  maximum  bene- 
ficial effects.  Oral— Adults:  Mild  and  moderate  anxiety 
and  tension.  5 or  10  mg  t.i.d.  or  q.i.d.;  severe  states. 

20  or  25  mg  t.i.d.  or  q.i.d.  Geriatric  patients:  5 mg  b.i.d. 
to  q.i.d.  (See  Precautions.) 

Supplied:  Librium®  (chlordiazepoxide  HCl)  Capsules. 

5 mg,  10  mg  and  25  mg— bottles  of  100  and  500; 
Tel-E-Dose®  packages  of  100,  available  in  trays  of 
4 reverse-numbered  boxes  of  25.  and  in  boxes  contain- 
ing 10  strips  of  10;  Prescription  Paks  of  50,  available 
singly  and  in  trays  of  10.  Libritabs®  (chlordiazepoxide) 
Tablets.  5 mg.  10  mg  and  25  mg— bottles  of  100  and 
500.  With  respect  to  clinical  activity,  capsules  and  tab- 
lets are  indistinguishable. 
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This  asthmatic 

isn’t  worried  about  his  next  breath... 


he’s  active 
he’s  effectively 
maintained  on 


contains  theophylline  (anhydrous)  1 50  mg 
and  glyceryl  guaiacolate  (guaifenesin) 

90  mg.  Elixir:  alcohol  1 5% 


• theophylline  for  effective 
around-the-clock 
bronchodilator  therapy 
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Among  College  Students 
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Of  52  student  patients  with  chronic  inflammatory  bowel  disease  who  were 
observed  at  Stanford  University  over  a three-year  period,  16  had  Crohn  disease, 
17  had  ulcerative  colitis  and  19  had  ulcerative  proctitis.  Patients  with  ulcer- 
ative colitis  had  relatively  few  complications.  During  the  study  period,  only 
two  students  from  the  entire  group  of  52  were  obliged  to  interrupt  college 
attendance  because  of  bowel  disease  or  complications.  Of  the  patients,  33 
were  first  observed  on  remission  or  attained  remission  during  the  three-year 
observation  period.  Incidence  and  prevalence  rates  for  Crohn  disease  and 
ulcerative  colitis  were  comparable  with  age-specific  rates  from  other  published 
studies.  At  Stanford,  the  high  reported  frequency  of  proctitis,  which  exceeded 
that  of  proximal  ulcerative  colitis,  was  possibly  a reflection  of  the  diagnostic 
zeal  with  which  patients  with  rectal  bleeding  were  evaluated  at  the  student 
health  service. 


At  Stanford  University,  chronic  inflammatory 
bowel  disease  (ibd)  ranks  with  hypertension, 
peptic  ulcer  and  juvenile  onset  diabetes  mellitus 
as  one  of  the  disorders  with  the  potential  for 
significant  disability  and  serious  complications 
that  are  most  frequently  encountered  among  col- 
lege students.  This  report  summarizes  recent 
experience  with  Crohn*  disease  (cd),  ulcerative 
colitis  (uc)  and  nonspecific  ulcerative  proctitis 
(up)  in  a college  population  and  identifies  clinical 
and  epidemiological  trends  for  comparison  with 
similar  material  from  selected  recent  publications. 

*The  Western  Journal’s  style  regarding  eponyms  is  that  they 
are  not  written  in  the  possesive  form;  therefore,  Graves  disease, 
Ewing  sarcoma  and  Paget  disease.  An  explanation  may  be  found 
on  page  78  of  the  July  1978  issue. 

From  the  Cowell  Student  Health  Center,  Stanford  University, 
and  the  Palo  Alto  Medical  Clinic,  Palo  Alto,  California. 
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Data  from  numerous  sources  indicate  that 
adolescents  and  young  adults  are  at  greatest  risk 
for  the  development  of  ibd,  and  recent  encoun- 
ters with  ibd  among  students  at  Stanford  student 
health  service  reinforce  this  view.  However,  most 
published  studies  have  focused  on  patient  data 
derived  from  large  clinics  and  hospitals,  with 
the  unavoidable  tendency  to  record  instances  only 
of  more  severe  or  more  complicated  disease. 
For  this  reason  alone,  it  appeared  useful  to  look 
at  the  problem  of  ibd  in  a primarily  outpatient 
setting,  which  is  characteristic  for  most  patient 
encounters  in  busy  health  services  at  major 
universities. 

Subjects  and  Methods 

From  January  1,  1975,  through  December  31, 
1977,  52  Stanford  students  were  identified  with 
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ABBREVIATIONS  USED  IN  TEXT 
CD  = Crohn  disease 
lBD  = inflammatory  bowel  disease 
UC  = ulcerative  colitis 
UP  = ulcerative  proctitis 


the  diagnosis  of  ibd.  During  this  period,  the 
student  body  approximated  12,500,  including 
graduate  students.  Conventional  diagnostic  cri- 
teria1 included  characteristic  sigmoidoscopic  and 
radiologic  features  and,  in  certain  instances,  sup- 
portive histologic  findings  from  biopsy  material 
obtained  at  laparotomy  or  from  rectal  mucosal 
biopsy.  In  the  case  of  up,  appropriate  histories 
were  taken  to  exclude  the  possibility  of  rectal 
trauma,  and  rectal  cultures  were  ordered  to  ex- 
clude enteropathic  infection,  primarily  gonococ- 
cal proctitis. 

Criteria  for  remission  among  those  patients 
with  CD  and  uc  included  normal  bowel  habits, 
freedom  from  tenesmus  and  abdominal  pain, 
absence  of  hematochezia,  the  absence  of  fever 
and  other  systemic  complaints  and,  finally  (when 
applicable),  a sigmoidoscopic  examination  show- 
ing the  absence  of  bleeding,  exudate,  friability 
and  ulceration.  The  presence  of  mucosal  thick- 
ening or  granularity  was  not  necessarily  regarded 
as  an  indication  of  disease  activity.  The  criteria 
for  remission  among  patients  with  up  were  ab- 
sence of  hematochezia  and  proctoscopic  evidence 
of  a normal  rectal  mucosa,  except  for  thickening 
or  granularity. 

Point  prevalence  data  were  based  on  docu- 
mentation of  those  students  with  ibd  who  were 
registered  at  Stanford  at  the  conclusion  of  the 
first  academic  quarter  (October  through  Decem- 
ber) of  1975,  1976  and  1977.  Incidence  was 
obtained  from  tabulation  of  all  newly  diagnosed 
cases  of  ibd  seen  during  the  study  period.  Unless 
otherwise  specified,  both  prevalence  and  inci- 
dence are  expressed  here  as  the  number  of  cases 
per  100,000  population  for  comparison  with 
data  in  certain  publications  dealing  with  the  epi- 
demiology of  IBD. 

Clinical  Profile 

There  were  17  patients  with  CD,  16  with  uc 
and  19  with  up.  Clinical  features  of  21  of  the 
total  group  have  been  reported  in  a preliminary 
publication.2  Ten  patients  with  CD  were  in  re- 
mission at  the  time  they  were  entered  into  the 
study  or  attained  remission  in  the  interval  from 


TABLE  1. — Clinical  Observations:  Inflammatory  Bowel 
Disease  in  Stanford  Students 


Crolin 

Disease 

Ulcerative 

Colitis 

Ulcerative 

Proctitis 

Total 

Sex 

Male  

11 

10 

14 

35 

Female  

6 

6 

5 

17 

Age* 

Mean  (years) 

23.0 

22.0 

24.0 

24.0 

Range  (years) 

18-35 

17-30 

19-36 

17-36 

Site 

Ileum  alone  

4 

4 

Ileum,  jejunum  

1 

1 

Ileum,  jejunum,  colon  . 

1 

1 

Colon  alone  

4 

16 

20 

Ileum,  colon  

7 

7 

Rectum  alone  

19 

19 

Complications 

Spondylitis  

2 

1 

3 

Perianal  disease  

1 

1 

Hemolytic  anemia  .... 

1 

1 

Pancreatitis  

1 

1 

Bowel  perforation  .... 

1 

1 

Enterovesical  fistula  . . . 

1 

1 

Lactose  intolerance  . . . 

1 

1 

Medication 

Corticosteroids 

(systemic)  

13 

7 

20 

Corticosteroids  (topical) 

1 

1 

9 

11 

Azulfidine®  

9 

10 

8 

27 

Imuran®  

1 

1 

Surgical  Procedure 

Small-bowel  resection  . 

4 

4 

Colectomy 

2 

2 

4 

Status 

Remission  

10 

13 

10 

33 

Active  

4 

3 

8 

15 

Unknown  

3 

1 

4 

♦Age  at  time  of  inclusion 

in  study. 

1975  to  1977.  In  four  patients,  CD  was  active 
upon  entry  into  the  study  or  was  reactivated  dur- 
ing the  study  period.  The  status  of  three  patients 
in  this  group  is  uncertain  because  of  inadequate 
follow-up.  Surgical  procedures  (all  small-bowel 
resection)  were  required  for  four  patients  with 
cd,  with  additional  partial  colectomy  necessary 
for  two  of  them.  Most  patients  in  this  group  have 
been  treated  with  salicylazosulfapyridine  (Azul- 
fidine®)  or  corticosteroids  (or  both);  only  one 
was  obliged  to  interrupt  college  attendance  be- 
cause of  cd  or  its  complications  during  the  obser- 
vation period.  Complications  occurred  more  often 
with  cd  than  with  uc,  but  this  difference  was  not 
significant,  X2  = 2.12,  P>0.10  (Yates’  correc- 
tion). With  one  exception,  all  complications  oc- 
curred in  patients  with  colonic  disease,  with  or 
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without  small-bowel  involvement.  Recurrent  pan- 
creatitis in  one  patient  was  believed  to  be  not 
necessarily  related  to  the  bowel  disorder.  The 
ciinical  features  of  ibd  in  Stanford  students  are 
summarized  in  Table  1. 

The  16  patients  with  uc  had  fewer  complica- 
tions than  did  those  who  had  CD,  but  otherwise 
the  course  of  disease  was  similar.  During  the 
study  period,  13  achieved  or  maintained  re- 
mission; only  one  of  this  group  was  obliged  to 
interrupt  college  attendance.  One  patient  had 
undergone  colectomy  before  inclusion  in  the 
study,  and  during  the  summer  of  1976  another 
student  underwent  colectomy  because  of  smold- 
ering disease  and  extensive  pseudopolyposis. 

As  a group,  perhaps  the  most  interesting  were 
the  19  patients  with  up.  All  these  patients  had 
the  symptom  of  intermittent  or  sustained  rectal 
bleeding  without  a change  in  bowel  habits;  they 
had  no  systemic  manifestations,  and  only  occa- 
sionally had  they  experienced  abdominal  discom- 
fort or  tenesmus.  Proctoscopic  examination 
showed  one  or  more  areas  of  mucosal  abnormal- 
ity, but  these  were  sharply  confined  to  the  rectum. 
Frank  ulceration  was  unusual:  in  most  patients 
there  was  evidence  only  of  granularity,  friability, 
adherent  mucopus  and  contact  bleeding.  In  each 
of  these  patients,  a length  of  normal  proximal 
bowel  could  be  seen,  and  x-ray  examination  of  the 
colon  showed  a normal  proximal  mucosal  pat- 
tern. None  of  these  patients  showed  evidence  of 
proximal  extension  during  the  limited  period  of 
observation,  and  ten  attained  or  sustained  remis- 
sion during  the  study  period;  one  had  several 
relapses. 

Age  at  onset  was  available  for  1 1 patients  with 
CD,  14  patients  with  uc  and  17  patients  with  up. 
The  mean  age  at  onset  was  21  years  (cd  group), 
19  years  (uc  group)  and  23  years  (up  group). 
Mean  age  at  the  time  of  inclusion  in  the  study 
was  23  years  (cd  group),  22  years  (uc  group) 
and  24  years  (up  group). 


Epidemiology 

In  the  group  of  patients  with  ibd,  the  ratio 
of  men  to  women  was  2.05.  The  ratio  of  men 
to  women  for  the  Stanford  study  body  was  2.04, 
so  that  the  adjusted  sex  ratio  for  incidence  of  ibd 
is  1.00.  There  is  considerable  spread  in  the  in- 
cidence/prevalence ratios  for  ibd:  I/ll  for  CD, 
1/4.2  for  uc  and  1/2  for  up  (Table  2).  These 
ratios  primarily  reflect  comparable  prevalence  but 
pronounced  differences  in  incidence  among  the 
three  groups.  Although  CD  was  the  most  prevalent 
type  of  ibd  seen  over  the  three-year  period,  there 
was  an  unexpectedly  high  incidence  of  ulcerative 
proctitis. 

There  were  two  black  patients  with  ibd:  one 
with  cd  and  one  with  uc.  There  was  one  second- 
generation  Japanese  patient  with  up,  one  Iranian 
with  uc,  and  a Saudi  Arabian  with  up.  There  were 
1 1 Ashkenazi  Jewish  patients  in  this  series  at  a 
time  when  Jewish  representation  in  the  student 
body  was  approximately  1,100.  The  comparative 
prevalence  of  ibd  between  Jews  and  non-Jewish 
sludents  was  five  and  two,  respectively,  per  1,000. 
This  difference  is  not  significant  (X2  = 2.45,  P> 
0.10),  but  the  trend  is  consistent,  with  a num- 
ber of  independent  observations  on  the  rather 
high  prevalence  of  ibd  among  Ashkenazi  Jews. 

Comment 

In  1963,  Ray!  and  Larsh1  noted  increasing 
prevalence  of  ulcerative  colitis  among  students  at 
Northwestern  University  and  at  the  University  of 
Chicago,  and  subsequently  Ray  summarized  ex- 
perience with  uc  affecting  students  at  North- 
western University  over  a 20-year  period."'  She 
observed  a prevalence  ranging  between  12  and 
15  on  a year-to-year  basis.  These  are  the  only 
previously  published  studies  of  ibd  confined  to 
the  college  setting,  and  they  do  not  consider  the 
problems  of  CD  and  up. 

Of  particular  relevance  to  the  study  of  inflam- 


TABLE  2. — Cases  of  Inflammatory  Bowel  Disease  at  Stanford, 

1975-1977 

Incidence 

Prevalence 

Crohn 

Disease 

Ulcerative  Ulcerative  Crohn 

Colitis  Proctitis  Total  Disease 

Ulcerative 

Colitis 

Ulcerative 

Proctitis 

Total 

1975  . 

. . 2 

2 

1 

5 

12 

9 

4 

25 

1976  . 

. . 1 

5 

11 

17 

13 

13 

11 

37 

1977  . 

2 

2 

8 

8 

14 

30 

Rate* 

. . 8 

19 

37 

64 

88 

80 

77 

245 

*Rate  is 

the  mean 

number  of 

cases  per 

100,000 
yearX  12(500 

expressed  as 

the  nearest  whole 

number. 
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matory  bowel  disease  among  young  adults  seen 
in  college  health  services  are  the  recent  epidemi- 
ologic data  from  a series  of  1,400  patients  ob- 
served at  the  University  of  Chicago  School  of 
Medicine:  The  authors  of  the  report  on  these 
data  were  able  to  show  a striking  correlation 
between  the  prevalence  of  ibd  and  the  attainment 
of  higher  education.0  Of  those  patients  with  ibd 
who  were  more  than  25  years  old,  59.1  percent 
had  completed  four  or  more  years  of  college  as 
compared  with  a national  average  of  7.7  percent 
for  the  same  age  group  in  the  general  population. 

Experience  with  ibd  at  Stanford  has  shown  a 
pattern  of  disease  with  relatively  few  complica- 
tions, minimal  short-term  disability  and  a high 
frequency  of  remission.  For  comparison,  the  study 
of  Patterson  and  co-workers7  of  a group  of  pa- 
tients with  ulcerative  colitis  that  began  in  child- 
hood or  adolescence  emphasized  the  severity  of 
the  disease,  a formidable  array  of  complications, 
and  a mortality  of  14  percent  in  a series  of  43 
patients. 

Despite  the  limitations  of  certain  epidemiologic 
surveys  of  ibd,  primarily  the  problem  of  selection 
of  patients  with  more  severe  disease,  data  of 
several  recent  publications  are  useful  for  com- 
parison with  those  of  the  small  Stanford  series. 
Age-specific  prevalence  and  incidence  rates  are 
available  from  a few  European  and  American 
sources.  A study  in  Oxford,  England,8  showed 
cumulative  prevalence  rates  for  ulcerative  colitis 
in  the  age  groups  14  to  24  years  and  25  to  34 
years  of  18.2  and  65.9,  respectively;  the  corres- 
ponding incidence  rates  were  4.0  and  10.9.  A 
survey  in  Copenhagen,  Denmark,9  showed  the 
prevalence  of  ulcerative  colitis  as  34  in  the 
second  and  third  decades,  with  an  incidence  of 
8.6.  A study  of  Crohn  disease  in  Malmo,  Sweden, 
showed  an  incidence  of  18  in  the  second  and 
third  decades.10  In  Rochester,  Minnesota,  the 
incidence  of  inflammatory  colon  disease  (uc  and 
CD)  was  found  to  be  21  in  the  third  decade.11 
For  obvious  reasons,  comparisons  between  disease 
rates  at  Stanford  and  the  ibd  rates  from  the 
studies  cited  above  can  be  only  rough  approxi- 
mations. However,  it  appears  that  the  prevalence 
and  incidence  rates  for  Crohn  disease  and  ulcer- 
ative colitis  in  a small,  well-defined  college  pop- 
ulation are  comparable  with  and  possibly  exceed 
rates  that  are  adjusted  for  age  from  several  more 
heterogeneous  populations  of  northern  Europe 
and  the  United  States.  Extrapolating  from  the 


data  of  Rogers  and  associates0  on  the  association 
of  ibd  with  the  degree  of  educational  achieve- 
ment, it  appears  that  the  population  is  stratified 
with  respect  to  ibd:  73.1  percent  of  persons  with 
ibd  have  attained  some  college  education  but 
represent  only  16.5  percent  of  the  total  popula- 
tion in  regard  to  educational  status.  The  impli- 
cation is  that  there  is  a dispersed  population  of 
patients  with  disabling  ibd  who  have  been  unable 
to  attend  college  and  a small  proportion  who 
would  not  attend  college  for  reasons  not  related 
to  health  status,  and,  further,  that  true  prevalence 
and  incidence  rates  may  be  lower  for  young 
adults  than  has  been  suggested  by  either  the  Stan- 
ford study  or  other  recent  epidemiologic  surveys. 

The  unusually  high  frequency  of  proctitis  at 
Stanford  is  matched  by  the  proportion  of  patients 
with  proctitis  in  a series  of  108  patients  with 
inflammatory  colon  disease  who  were  diagnosed 
in  Rochester,  Minnesota,  from  1935  through 
1964. 11  Fifty-eight  of  these  patients  had  either 
transient  or  chronic  proctitis.  In  contrast,  Farmer 
and  Brown,12  in  a study  of  1,258  patients  with 
ulcerative  colitis,  found  only  52  (4  percent)  with 
disease  limited  to  the  rectum.  Sparberg  and  co- 
workers13 culled  45  patients  with  rectal  disease 
only,  from  a group  of  1,181  persons  with  ulcer- 
ative colitis;  this  again  represented  4 percent  of 
the  total.  In  the  Stanford  study,  proctitis  con- 
stitutes more  than  50  percent  of  the  group  with 
ulcerative  colitis.  There  is  doubtless  some  selec- 
tive bias  in  the  diagnosis  of  proctitis  at  this  uni- 
versity, where  virtually  every  patient  with  minor 
rectal  bleeding  is  examined  by  proctoscope.  Also, 
there  is  some  question  whether  nonspecific  proc- 
titis represents  a mild  form  of  ulcerative  colitis. 
Therefore,  the  experience  at  Stanford  could  re- 
flect the  timely  diagnosis  of  a form  of  ibd  that  is 
genuinely  on  the  increase,  as  the  high  incidence/ 
prevalence  ratio  would  suggest.  On  the  other 
hand,  Lennard-Jones  and  co-workers14  found 
that  eight  of  69  patients  with  proctitis  went  on 
to  develop  proximal  disease,  and  Sparberg  and 
associates13  found  that  ten  of  29  patients  with 
proctitis  who  were  followed  for  five  or  more 
years  had  proctoscopic  evidence  of  proximal 
extension.  Nine  of  21  in  this  group  showed  ex- 
tension into  the  sigmoid  in  follow-up  x-ray 
studies;  only  three  showed  progression  above  the 
sigmoid.  These  published  reports  certainly  sug- 
gest that  ulcerative  proctitis  is  a mild  expression 
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of  a potentially  serious  and  more  extensive  colonic 
disease. 

Experience  with  inflammatory  bowel  disease 
at  Stanford  warrants  the  conclusions  that  ulcer- 
ative proctitis  may  be  more  frequent  in  young 
adults  than  has  been  previously  appreciated  and 
that  extended  studies  of  inflammatory  bowel 
disease  in  college  populations  may  afford  a more 
balanced  view  of  the  natural  history  of  both  Crohn 
disease  and  ulcerative  colitis  together  with  useful 
information  on  the  effects  of  socioeconomic,  cul- 
tural and  ethnic  stratification  on  the  expression 
of  IBD. 
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Techniques  of  Needle  Spinal  Insertion 

One  of  the  tricks  that  I try  to  teach  is  the  slow  insertion  of  a subarachnoid 
needle,  identifying  every  structure  as  it  is  perforated  with  the  needle.  This  gives 
one  a very  clear  idea  of  where  the  needle  is  before  perforating  the  dura.  Most 
people  tend  to  jab  with  the  needle  which  deprives  you  of  the  feel  of  the  needle. 
Another  trick  is  to  control  the  direction  of  the  needle.  For  example,  the  puncture 
should  be  made  close  to  the  caudal  end  of  the  interspace  and  the  needle  should 
be  inserted  at  a 90-degree  angle  to  the  skin,  which  we  all  know  is  too  wide  an 
angle,  but  in  having  hit  the  lamina,  which  is  your  next  stop  on  your  way  to  the 
subarachnoid  space,  the  needle  is  pulled  back  a little  and  reinserted  in  a more 
caudal  fashion  until  one  gets  back  by  the  lamina  and  falls  into  the  epidural  space 
and  into  the  subarachnoid  space.  In  other  words,  not  only  should  the  insertion 
be  controlled,  but  the  direction  of  the  needle  should  be  controlled  too,  and  every 
attempt  must  be  made  to  identify  every  structure. 

—WILLIAM  GOTTSCHALK,  MD,  Chicago 

Extracted  from  Audio-Digest  Obstetrics  and  Gynecology,  Volume 
25,  Number  9,  in  the  Audio-Digest  Foundation’s  subscription 
series  of  tape-recorded  programs.  For  subscription  information: 
1577  E.  Chevy  Chase  Drive,  Glendale,  CA  91206. 


THE  WESTERN  JOURNAL  OF  MEDICINE  373 


Refer  to:  Lee  Y-T  N:  Carcinoembryonic  antigen  in  patients  with 
breast  or  colon  cancer.  West  J Med  129:374-380,  Nov 
1978 


Carcinoembryonic  Antigen  in  Patients 
With  Breast  or  Colon  Cancer 

YEU-TSU  N.  LEE,  MD,  Los  Angeles 

The  rationale  and  results  of  clinical  use  of  carcinoembryonic  antigen  (CEA) 
tests  in  patients  with  carcinoma  of  the  breast  and  colon  deserve  review. 
Plasma  CEA  levels  have  been  found  to  correlate  with  the  extent  of  tumor 
invasion  and  site  of  metastatic  spread,  and  CEA  titers  have  diagnostic  and 
prognostic  value.  Although  postresectional  serial  CEA  testing  is  not  as  useful  in 
cases  of  breast  carcinoma,  in  cases  of  carcinoma  of  the  colon  it  may  indicate 
recurrence  or  progression  of  the  lesion.  However,  there  are  limitations  and  CEA 
results  should  be  interpreted  in  conjunction  with  other  clinical  information. 


The  term  carcinoembryonic  antigen  (cea)  was 
first  used  in  1965  by  Gold  and  Freedman1  to 
describe  an  antigen  present  in  extracts  of  colonic 
adenocarcinoma  and  digestive  organs  of  human 
embryos.  When  they  noted  elevated  levels  of 
cea  in  plasma  in  36  of  37  advanced  colon  car- 
cinoma cases,  it  was  hoped  that  a specific  test  for 
cancer  of  the  colon  had  been  discovered.  This 
proved  not  to  be  the  case,  as  subsequent  investi- 
gation indicated  the  presence  of  cea  in  nonento- 
dermal  tumors  as  well  as  in  various  nonneoplastic 
diseases. 

cea  is  a glycoprotein  and  consists  of  45  percent 
protein  and  55  percent  carbohydrate.  It  has  a 
molecular  weight  of  about  200,000  with  beta- 
electrophoretic  mobility  in  immunoelectrophore- 
sis.  cea  is  a constituent  of  the  mucus  which  is 
normally  secreted  into  the  lumen  by  epithelial 
cells  of  the  gastrointestinal  tract.  As  the  normal 
tissue  architecture  is  disrupted,  the  cea  is  released 
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into  underlying  tissue  and  diffuses  into  the  vascu- 
lar or  lymphatic  channels.  Rapid  cellular  prolifer- 
ation and  disruption  of  basement  membranes 
explains  the  presence  of  elevated  circulating  cea 
levels  in  patients  with  entodermal  and  nonento- 
dermal  malignancies,  with  various  nonmalignant 
metabolic  or  inflammatory  diseases,2  in  surgical 
trauma  and  in  cases  of  heavy  smoking.3 

From  1971  to  1974,  the  cea  test  was  evaluated 
extensively  in  a collaborative  study  of  35,000 
assays  in  more  than  11,000  patients  from  over 
100  medical  institutions.  The  result  showed  that 
97  percent  of  healthy  nonsmoking  subjects  had 
titers  of  2.5  ng  per  ml  or  below,  none  above  5 
ng  per  ml  (Table  1).  Even  among  chronic  smok- 
ers (more  than  one  pack  a day  for  at  least  ten 
years),  4 percent  had  cea  titers  above  5 ng  per 
ml  and  only  1 percent  over  10  ng  per  ml.  After 
cessation  of  smoking,  elevated  cea  levels  declined 
to  nonsmoker  range  within  three  months.3 

In  the  absence  of  malignant  disease,  cea  titers 
greater  than  5 ng  per  ml  were  associated  with 
such  conditions  as  pulmonary  emphysema,  alco- 
holic cirrhosis,  ulcerative  colitis,  regional  ileitis, 
granulomatous  colitis,  gastric  and  duodenal  ulcers, 
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TABLE  1. — Distribution  of  CEA  Levels  Among  2,107 
Healthy  Volunteers* 


CEA  Levels 

Number 

<2.5  ng 

>2.5  ns 

>5  ng 

>10  ng 

Condition 

of  per  ml  per  ml  per  ml  per  ml 

Patients  ( Percent )(Percent)( Percent )( Percent) 

Pregnancy  

360 

96 

4 

1 

0 

Nonsmokers  .... 

892 

97 

3 

0 

0 

Former  smokers  . 

235 

93 

6 

2 

1 

Presently  smoking 

620 

81 

18 

4 

1 

2,107 

92 

8 

2 

0.5 

CEA  = Carcinoembryonic  antigen 

‘Adapted  from  CEA-Roche  Assay,  Hoffman-La  Roche, 

Inc.  1974s 

TABLE  2. — Distribution  of  CEA  Levels  Among  3,340 
Patients  With  Nonmalignant  Disease * 

Diagnosis 

CEA  Levels 

Number  <2.5  ng  >2.5  ng  >5  ng  >10  ng 
of  per  ml  per  ml  per  ml  per  ml 

Patients  ( Percent ) ( Percent ) { Percent ) ( Percent ) 

Breast  lesions  . . . 

115 

85 

15 

4 

0 

Duodenal  ulcer  . 

166 

70 

30 

8 

2 

Gastric  ulcer  . . . 

94 

55 

45 

16 

1 

Cholecystitis  .... 

39 

77 

23 

6 

1 

Colorectal  polyps 

90 

81 

19 

4 

1 

Diverticulitis  .... 

84 

73 

27 

7 

2 

Ulcerative  colitis  . 

146 

69 

31 

13 

5 

Regional  ileitis  . . 

126 

60 

40 

13 

2 

Granulomatous 

colitis  

59 

53 

47 

20 

5 

Alcoholic  cirrhosis 

120 

29 

71 

26 

2 

Pulmonary 

emphysema  . . . 

49 

43 

57 

20 

4 

Otherst  

2,281 

69 

31 

8 

1 

3,340 

67 

33 

9 

1 

CEA  = Carcinoembryonic  antigen 

‘Adapted  from  CEA-Roche  Assay,  Hoffman-La  Roche, 

Inc.  1974s 

fMajor  categories  include  heart  disease  (289), 

diabetes  (230), 

myasthenia  gravis  (183),  hypertension 

(156),  osteoarthritis  (112), 

pancreatitis  (95),  and 

bronchitis 

(61). 

colorectal  polyps  and  diverticulitis  (Table  2).  It 
is  important  to  note  that  most  of  the  “false- 
positive”  elevations  of  circulating  cea  levels  tend 
to  be  lower  than  those  found  in  cancerous  condi- 
tions (Table  3).  And  many  of  the  nonmalignant 
conditions  associated  with  positive  assays  show 
transient  rather  than  persistent  elevations  of  cea 
levels.  For  instance,  cea  titers  in  patients  with 
nonmalignant  colonic  polyps  or  inflammatory 
disease  usually  drop  to  below  2.5  ng  per  ml 
when  the  polyps  are  resected  or  diseases  are  in 
remission.4,5 

More  than  any  other  common  benign  disease, 
liver  disease  (especially  severe  alcoholic  cirrhosis) 
may  cause  mildly  elevated  cea  levels.  Perhaps 
half  the  patients  with  benign  obstructive  jaundice 
have  elevated  cea  titers  which  fall  after  surgical 


TABLE  3. — Distribution  of  CEA  Levels  Among 
Patients  With  Carcinoma  (All  Stages)* 

1,343 

Number 

•O 

rsi 

V 

>2.5  ng 

>5  ng 

>10  ng 

of 

per  ml 

per  ml 

per  ml 

per  ml 

Patients  ( Percent ) ( Percent )( Percent ) ( Percent ) 

Entodernial 
carcinoma  . . . 

859 

27 

72 

48 

31 

Gastric  carcinoma  79 

39 

61 

29 

19 

Colorectal 
carcinoma  . . . 

. 544 

28 

72 

49 

35 

Pulmonary 
carcinoma  . . . 

. 181 

24 

76 

50 

25 

Pancreatic 
carcinoma  . . 

55 

9 

91 

61 

35 

Nonentodermal 
carcinoma  . . . 

468 

52 

48 

22 

9 

Breast  carcinoma 

125 

53 

47 

27 

14 

Head  and  neck 
carcinoma  . . . 

. 128 

48 

52 

19 

5 

Other  carcinoma 

. 215 

53 

47 

21 

9 

Overall  

. 1,343 

35 

65 

38 

23 

CEA  = Carcinoembryomic  antigen 


‘Adapted  from  CEA-Roche  Assay,  Hoffman-La  Roche,  Inc.  1974s 

release  of  the  obstruction,  provided  persistent 
biliary  inflammation  or  liver  abscess  does  not 
supervene.  Some  of  the  elevated  cea  levels  in 
patients  with  inflammatory  bowel  disease  may  be 
due  in  part  to  coexisting  liver  disease.  Elevated 
levels  commonly  accompany  alcoholic  pancreati- 
tis. Therefore,  correct  clinical  interpretation  re- 
quires concomitant  assessment  of  liver  status.0,7 

In  January  1974  reagents  for  the  cea  assay 
(patented  by  Hoffman-La  Roche)  became  the 
first  biological  substances  to  be  approved  by  the 
Food  and  Drug  Administration  as  products  for 
in  vitro  cancer  diagnosis.  In  the  CEA-Roche  radio- 
immunoassay procedure  the  assay  is  capable  of 
measuring  plasma  levels  as  low  as  0.5  ng  per  ml. 
The  reproducibility  of  the  test  is  as  follows:  A 
standard  deviation  of  approximately  0.5  ng  per 
ml  in  the  0 to  5 ng  per  ml  range,  approximately 
1.0  ng  per  ml  in  the  5 to  10  ng  per  ml  range  and 
approximately  2.0  ng  per  ml  in  the  10  to  20  ng 
per  ml  range.8 

In  patients  with  elevated  cea  levels,  the  dis- 
tribution of  blood  groups  and  secretor  status 
showed  no  correlation  with  the  frequency  distri- 
bution of  abnormal  results.9,10  Go11  found  that 
other  factors — sex,  age,  time  of  day  when  the 
blood  sample  was  drawn,  and  the  presence  or 
absence  of  family  history  of  cancer — do  not  in- 
fluence the  cea  level.  Among  17  patients  with 
colorectal  carcinoma,  there  was  no  correlation 
between  tumor  cea  and  serum  cea  levels.12 
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It  is  emphasized  that  the  cea  test  should  not 
be  used  for  screening  purposes  to  detect  cancer 
in  the  general  population,  cea  titers  are  not  an 
absolute  test  for  malignancy,  nor  for  a specific 
type  of  malignancy.  And  cea  levels  less  than  2.5 
ng  per  ml  do  not  preclude  the  presence  of  pri- 
mary, recurrent  or  metastatic  cancers  (Table  3). 
However,  very  high  cea  levels  (above  20  ng  per 
ml)  usually  indicated  metastatic  disease. 

In  patients  with  documented  cancer,  it  is  re- 
ported that  monitoring  the  level  of  cea  in  the 
circulation  before  and  after  therapy  may  be 
useful.  In  general,  decreases  in  cea  titers  were 
associated  with  effective  therapy.  A persistent 
increase  in  titers  was  associated  with  a lack  of 
response  to  therapy  or  a recurrence  of  disease; 
in  some  cases,  the  titer  rise  preceded  clinical  signs 
for  several  months.  Since  cea  tests  have  been 
used  widely  for  purposes  of  follow-up  studies  in 
patients  with  malignant  lesions  of  the  breast  and 
colorectum,  their  rationale,  results  and  limitations 
are  reviewed  here  in  detail. 

CEA  in  Patients  With  Breast  Cancer 

In  the  Roche  collaborative  study,  among  115 
patients  with  benign  breast  diseases,  15  percent 
had  titers  of  cea  above  2.5  ng  per  ml,  none  above 
10  ng  per  ml  (Table  2).  Among  125  patients 
with  various  stages  of  carcinoma  of  the  breast, 
47  percent  had  cea  levels  above  2.5  ng  per  ml, 
27  percent  above  5 ng  per  ml,  and  14  percent 
above  10  ng  per  ml  (Table  3).  In  general,  cea 
levels  in  patients  with  breast  cancer  were  lower 
than  those  seen  in  patients  with  gastrointestinal 
cancer.  Plasma  cea  levels  did  not  correlate  with 
the  menstrual  status  of  the  patient,  nor  with  the 
size  of  the  primary  lesions,1'1  nor  the  presence  of 
estrogen  receptor  in  the  tumors.14 

Subsequently,  it  was  found  that  the  proportion 
of  elevated  cea  levels  increased  with  increased 
tumor  spread.11  More  patients  with  lymph  node 
involvement  had  abnormal  levels  of  cea  than 
those  with  lesions  limited  to  the  breast;  and  in 
over  70  percent  of  the  patients  with  distant  me- 
tastasis the  concentrations  were  increased.  The 
incidence  of  elevated  cea  values  varied  according 
to  the  site  of  metastasis.  It  ranged  from  41  per- 
cent in  patients  with  soft-tissue  metastasis,  64 
percent  for  osseous,  83  percent  for  pulmonary, 
to  93  percent  for  hepatic  metastasis.10  Pronounced 
elevation  of  cea  (greater  than  25  ng  per  ml)  was 
observed  most  frequently  in  patients  with  hepatic 


and  osseous  metastasis.17  In  patients  with  recur- 
rences in  the  chest  wall  only  there  were  normal 
cea  titers,  suggesting  that  the  amount  of  tumor 
present  was  usually  much  less  than  in  patients 
with  visceral  involvement.18  Strangely,  when  met- 
astatic lesions  occur  at  three  or  more  organ  sites, 
there  is  a decreased  incidence  in  quantitative  cea 
levels.17  This  is  similar  to  the  situation  in  pa- 
tients with  carcinomas  of  colon  or  lung  where  the 
cea  level  sometimes  decreases  with  very  advanced 
disease.10 

The  titer  of  cea  in  patients  with  early  or 
localized  breast  cancer,  before  or  after  mastec- 
tomy, was  found  to  be  similar  to  that  in  healthy 
women.9  20  There  was  no  correlation  between 
the  actual  levels  of  cea  before  mastectomy  and 
recurrence  during  follow-up.  However,  cea  de- 
terminations ten  days  after  mastectomy  had  prog- 
nostic importance:  20  percent  of  patients  who 
had  cea  values  below  2.5  ng  per  ml  had  recur- 
rence of  the  disease  in  two.  years  as  compared 
with  a 65  percent  recurrence  rate  in  women  with 
higher  cea  levels.20  The  timing  of  postoperative 
cea  test  may  be  critical,  because  Tormey  and 
co-workers17  found  no  direct  correlation  between 
postoperative  cea  changes  and  the  presence  or 
absence  of  relapse.  They  obtained  postoperative 
cea  values  at  one  or  more  months  and  found 
that  23  percent  had  elevated  levels  (more  than 
2.7  ng  per  ml  in  nonsmokers  and  5 ng  per  ml 
in  smokers).  Chu  and  Nemoto10  obtained  blood 
samples  at  4 and  14  days  after  mastectomy.  They 
found  an  increase  of  cea  values  in  nine  of  21 
patients  immediately  following  surgical  operation. 
A similar  transient  rise  was  also  detected  in  pa- 
tients with  other  tumors  and  with  benign  diseases. 
They  found  that  cea  levels  in  patients  who  had 
undergone  mastectomy  did  not  reflect  the  presence 
or  absence  of  early  metastasis. 

In  patients  with  advanced  mammary  carcinoma 
receiving  chemotherapy  or  hormonal  therapy, 
some  investigators  reported  that  a good  clinical 
response  to  therapy  was  mirrored  by  a fall  of  cea 
values  to  normal  levels.17  Others  found  good 
correlation  only  among  patients  with  pronounced 
regression  or  progression  of  the  disease,  but  the 
overall  correlation  was  not  good  enough. 14-1G  A 
high  initial  cea  level  at  the  outset  of  therapy  did 
not  necessarily  imply  a poor  prognosis,  and  a low 
initial  cea  level  did  not  guarantee  a good  response 
to  therapy.21  Tormey  and  co-workers17  found  that 
pretherapy  cea  levels  of  over  5 ng  per  ml  were 
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associated  with  low  response  rates  and  early 
failure  of  chemotherapy.  The  prognostic  value 
of  the  initial  cea  level  appeared  to  be  indepen- 
dent of  other  clinical  features  such  as  menopausal 
status  and  sites  of  involvement. 

CEA  in  Patients  With  Cancer  of  the  Colon 

General  Remarks 

In  initial  studies,  cea  values  in  patients  with 
cancer  of  the  colon  were  reported  as  being  97 
percent  positive.22  Such  findings  were  confirmed 
in  patients  with  “overt”  cancer  of  the  colon,  many 
of  whom  had  metastases.  In  later  expanded 
studies,  however,  patients  with  earlier  stages  of 
the  disease  were  included,  resulting  in  a fall  of 
positive  assays  to  72  percent.0  The  number  of 
positive  assays  fell  even  further  to  59  percent  in 
patients  seen  preoperatively,23  but  rose  to  almost 
100  percent  among  patients  with  liver  metastasis.7 
Therefore,  cea  levels  vary  with  the  extent  of 
disease. 

In  two  series,  cea  values  were  greater  than  2.5 
ng  per  ml  in  14  to  18  percent  of  patients  with 
Duke  A lesions,  in  53  to  62  percent  with  B,  in 
60  to  65  percent  with  C,  and  in  79  percent  of 
patients  with  D lesions.24’25  Therefore,  a preoper- 
atively negative  assay  (less  than  2.5  ng  per  ml) 
does  not  exclude  the  diagnosis  of  cancer,  but  it 
does  make  the  diagnosis  of  metastasis  less  likely. 
The  titers  of  cea  did  not  correlate  directly  with 
the  size  of  the  tumor.4  And  it  was  suggested  that 
the  neoplastic  cells  differed  morphologically  and 
could  be  divided  into  two  types:  (1)  tissues  in 
which  malignant  cells  secreted  cea  in  greater  or 
lesser  quantity  and  (2)  tissues  in  which  cea  was 
localized  in  the  cells.29 

Within  every  particular  Duke  stage,  there  was 
a tendency  for  the  higher  plasma  value  to  be  as- 
sociated with  a worse  prognosis. 2G’27  With  a pre- 
resectional cea  value  of  less  than  2.5  ng  per  ml, 
recurrence  has  been  rare  (5  percent).  But,  when 
the  pretreatment  cea  value  was  greater  than  7 
ng  per  ml,  in  most  patients  (seven  of  nine) 
the  disease  recurred  within  eight  months.28  Lo 
Gerfo  and  Herter20  found  that  the  chance  of  re- 
currence or  death  within  three  years  is  1.8  times 
greater  in  patients  who  had  elevated  preoperative 
cea  values.  The  prognosis  for  recurrence  is 
greater  in  patients  with  elevated  preoperative 
values,  regardless  of  the  stage  of  the  disease. 

Martin  and  co-workers4  noted  an  excellent 
correlation  between  plasma  cea  levels  and  grade 


of  tumor  of  the  colon:  Well-differentiated  tumors 
showed  higher  titers.  (Denk  and  co-workers30 
found  well-differentiated  tumors  of  the  colon  con- 
tained more  cea.)  However,  Go11  said  serum  cea 
levels  were  not  influenced  by  the  grade  of  differ- 
entiation of  the  tumor.  Bivins  and  associates31 
noted  that  plasma  cea  correlated  better  with  ves- 
sel invasion  and  necrosis  than  with  other  his- 
tologic characteristics  of  cancer  of  the  colon. 
Zamcheck  and  co-workers32  found  cea  levels 
tended  to  be  elevated  when  blood  vessel,  lym- 
phatic and  perineural  invasion  was  present.  An 
inverse  correlation  was  also  noted  between  the 
preoperative  cea  level  and  the  degree  of  tumor 
differentiation,  and  lymphocyte  and  plasma  cell 
infiltration  in  the  primary  tumor  of  the  colon. 
They  suggested  that  the  combined  measures  had 
more  prognostic  values  than  any  single  one  alone. 

It  is  interesting  to  note  that  a higher  percentage 
of  patients  who  had  cancers  of  the  colon  on  the 
left  side  (splenic  flexure,  descending  colon  and 
sigmoid)  had  detectable  levels  of  cea  than  pa- 
tients who  had  cancer  of  the  colon  on  the  right 
side  (cecum,  ascending  colon,  and  hepatic  flex- 
ure). For  all  stages  of  the  disease,  overall  inci- 
dence of  increased  values  was  47  to  59  percent 
versus  28  to  41  percent.4,25  However,  patients 
with  carcinomas  of  the  rectum  had  the  lowest 
incidence  of  elevated  values  of  cea  (24  percent). 
Sugarbaker 33  showed  that  pretreatment  cea  titers 
in  patients  with  obstructive  colorectal  cancer  were 
unusually  high.  And  relief  of  obstruction  alone 
produced  pronounced  reduction  in  circulating 
cea  levels. 

Resectable  Lesions 

Thomson  and  co-workers22  reported  five  cases 
in  which  preoperative  elevated  cea  determina- 
tions fell  to  normal  levels  after  complete  resec- 
tion of  the  colonic  cancer.  Many  other  investiga- 
tors have  confirmed  this  finding.  Lo  Gerfo  and 
associates34  found  two  patterns  of  postoperative 
fall  in  cea  levels  after  curative  surgical  operation. 
In  one  group  an  immediate  fall  to  a nadir  oc- 
curred within  two  to  four  days.  In  another  group, 
the  postoperative  nadir  occurred  between  10  and 
18  days.  Others18  have  noted  a more  variable 
pattern  of  decline  of  cea  values  after  curative 
resection,  including  a rise  in  cea  values  from 
normal  to  abnormal  levels.  During  two  or  three 
weeks  after  operation,  cea  produced  by  the  re- 
sected tumor  might  still  be  present  in  the  circu- 
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lation;  therefore,  cea  test  is  of  limited  usefulness 
within  30  days  after  curative  surgical  operation. 
By  60  to  90  days  there  was  a definite  difference 
between  those  patients  who  remained  free  of 
disease  and  those  who  relapsed.28 

In  a prospective  study  of  102  patients  after 
potentially  curative  resections  of  colorectal  can- 
cer, in  18  patients  elevated  levels  of  circulating 
cea  developed  2 to  42  (mean  16)  months  later. 
Six  of  these  18  patients  had  progressively  rising 
cea  values,  and  all  six  subsequently  had  recur- 
rences. It  is  significant  that  elevations  in  cea 
were  noted  up  to  29  months  before  clinical  evi- 
dence of  recurrence.10  In  six  patients  with  stable 
elevations  and  in  six  with  transiently  elevated 
levels  cancer  did  not  develop.  None  of  the  84 
patients  with  cea  levels  of  less  than  2.5  ng  per  ml 
had  evidence  of  recurrence  during  the  follow-up 
period.  However,  two  patients  with  levels  con- 
sistently under  2.5  ng  per  ml  were  found  to  have 
small  second  primary  cancers  of  the  colon  at 
sites  distant  from  the  first  lesion. 

Mach  and  co-workers35  and  Mackay  and  as- 
sociates27 confirmed  that  rising  cea  levels  pre- 
ceded clinical  evidence  of  recurrence  of  cancer 
by  two  to  18  months.  It  was  noted  that  an  in- 
complete drop  of  circulating  cea  levels  one  month 
after  operation  had  a bad  prognostic  significance. 
However,  the  reverse  is  not  true. 

Holyoke  and  associates28  emphasized  that  at 
least  two  consecutive  elevated  cea  values,  the 
second  being  higher,  must  be  obtained  before 
considering  possible  progression  of  disease.  They 
found  elevated  plasma  cea  levels  in  90  percent 
of  the  patients  at  time  of  recurrence;  in  about  a 
third  of  the  patients,  cea  values  rose  six  or  more 
months  before  the  relapse  was  otherwise  detec- 
table. Alkaline  phosphatase  and  transaminase 
values  correlated  poorly  with  the  disease  state  or 
the  cea  results.  But  even  with  sequential  testing 
at  one  to  three  month  intervals  and  excluding 
patients  with  clear-cut  associated  benign  causes, 
they  encountered  false  positive  results  in  10  to 
16  percent  of  their  patients.36 

Rieger  and  Wahren37  pointed  out  that  in  70 
percent  of  20  patients  with  local  recurrence  with- 
out distant  metastases,  who  were  potential  can- 
didates for  a reoperation  for  cure,  plasma  cea 
values  were  raised.  However,  Moertel  and  asso- 
ciates38 reported  that  only  nine  among  36  patients 
(25  percent)  with  proven  local  recurrent  or 
residual  malignant  disease  in  the  pelvis  after  re- 


section of  colorectal  cancer  had  abnormal  cea 
levels  greater  than  5 ng  per  ml. 

Sugarbaker  and  associates39  compared  the  rela- 
tive value  of  monthly  cea  tests,  three-monthly 
physical  examinations  plus  stool  test  for  occult 
blood,  and  six-monthly  tests  of  hematocrit,  alka- 
line phosphatase,  chest  and  barium  enema  roent- 
genograms, liver  scan  and  sigmoidoscopy  in  de- 
tecting recurrent  colorectal  cancer.  In  12  of  the 
33  patients  studied  prospectively  recurrent  dis- 
ease developed:  in  5 the  earliest  indications  were 
symptoms  or  physical  findings,  in  4 progressively 
rising  cea  titers,  in  2 both  symptoms  and  the  cea 
test,  in  one  surgical  reexploration.  Among  the 
four  patients  in  whom  cea  values  rose  significantly 
before  other  evidence  of  recurrence  appeared, 
two  had  retroperitoneal  masses  and  one  had  liver 
metastasis.  Among  16  patients  who  had  persist- 
ent elevation  of  cea  following  surgical  operation, 
1 1 remained  clinically  disease-free  after  24  to 
48  month  (mean  31).  Therefore,  they  concluded 
that  cea,  and  other  laboratory  or  radiological 
tests,  should  not  be  a substitute  for  careful  clini- 
cal follow-up. 

Many  surgeons  have  proposed  the  use  of  a 
second-look  operation  in  patients  who  had  a 
curative  resection  and  in  whom  elevation  of  cir- 
culating cea  persists  without  clinical  signs  of 
tumor  recurrence.  Martin  and  co-workers40’41 
suggested  that  each  laboratory  should  establish 
95  percent  confidence  limits  at  various  cea  levels, 
so  that  any  value  that  was  two  standard  devia- 
tions greater  than  the  previous  test  would  mean 
very  significant  elevation.  In  three  reports  utiliz- 
ing second-look  operations  for  patients  with  ris- 
ing cea  values,  in  45  of  51  patients  (88  percent) 
recurrent  disease  was  found. 7,39,42  In  six  of  22 
patients  (27  percent),  tumors  were  resectable.40 
Meeker43  calculated  that  serial  cea  tests,  at  $30 
per  single  test  and  with  a cost-benefit  ratio  of 
about  $3,300  per  patient  benefited,  are  indicated 
in  follow-up  studies  of  patients  after  curative 
resection  of  cancer  of  the  colon. 

Unresectable  or  Advanced  Lesions 

In  patients  who  had  elevated  cea  levels  caused 
by  localized  disease  and  who  received  radiation 
therapy,  a pronounced  fall  in  serial  cea  levels 
was  noted  if  all  CEA-producing  tumor  was  local- 
ized within  the  radiation  portal.44  Persistently 
low  serial  cea  titers  after  irradiation  therapy 
correlated  with  control  of  the  disease.  Rising  serial 
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cea  levels  in  patients  with  known  metastatic 
gastrointestinal  cancer  and  treated  with  chemo- 
therapy correlated  with  progression  of  the  dis- 
ease.28 Persistently  low,  especially  undetectable 
values  were  a favorable  prognostic  sign  in  patients 
with  cancer  of  the  colon.  High  or  rising  levels 
were  unfavorable.45  The  limited  effectiveness  of 
chemotherapy  for  gastrointestinal  cancer  pre- 
cluded any  definitive  conclusion  regarding  the 
effect  of  chemotherapeutically  induced  tumor  re- 
gression on  cea  levels,  although  there  was  sugges- 
tive evidence  that  cea  correlated  with  remission. 

Ravry  and  co-workersly  confirmed  these  general 
observations,  but  noted  day-to-day  variation  of 
cea  levels  in  35  percent  of  their  patients.  It  is 
also  well-known  that  some  cancers  of  the  colon 
do  not  produce  cea,  and  such  lesions  may  deteri- 
orate without  a concomitant  rise  in  blood  cea 
levels.11  About  10  to  33  percent  of  patients  with 
extensive  recurrent  disease  do  not  have  elevated 
circulating  cea  titers.27  44  And,  in  some  patients,  a 
preterminal  fall  rather  than  a rise  in  cea  levels 
may  occur.  Therefore,  it  is  emphasized  that  one 
needs  to  interpret  cea  values  cautiously,  and  only 
in  context  with  the  overall  clinical  and  laboratory 
findings. 

Conclusion 

Carcinoembryonic  antigen  (cea)  is  a glyco- 
protein which  is  normally  secreted  into  the  lumen 
by  epithelial  cells  of  the  gastrointestinal  tract. 
Blood  (plasma)  cea  levels  have  been  found  to 
be  elevated  in  patients  with  various  non-malig- 
nant,  metabolic,  or  inflammatory  diseases,  in 
surgical  trauma,  and  in  cases  of  heavy  smoking. 
Some  malignant  tissues  do  not  release  cea.  In 
general,  high  cea  levels  above  20  ng  per  ml 
usually  indicated  metastatic  disease.  However,  a 
negative  test  of  cea  does  not  rule  out  the  presence 
of  metastatic  disease.46 

In  patients  with  carcinoma  of  the  breast,  the 
proportion  of  elevated  cea  levels  increases  with 
increased  tumor  spread,  and  varies  among  dif- 
ferent sites  of  metastasis.  Among  patients  with 
operable  breast  carcinomas,  the  actual  levels  of 
cea  before  mastectomy  do  not  correlate  with 
the  incidence  of  recurrence  during  follow-up. 
Some  authors  reported  that  patients  with  an 
elevated  cea  test  ten  days  after  mastectomy  had 
a higher  chance  of  recurrence,  while  others  noted 
no  direct  correlation  between  postoperative  cea 
changes  and  the  presence  or  absence  of  relapse. 


In  patients  with  advanced  lesions  who  received 
chemotherapy  or  hormonal  therapy,  some  investi- 
gators reported  a good  correlation  between  re- 
sponse to  therapy  and  decreased  cea  levels, 
whereas  others  showed  good  correlation  only 
among  patients  with  marked  regression  or  pro- 
gression of  the  disease.  Therefore,  current  data 
do  not  indicate  that  the  cea  test  is  of  value  in  the 
follow-up  of  patients  with  breast  cancer. 

In  patients  with  cancers  of  the  colon,  the  cea 
levels  correlate  better  with  the  extent  of  the 
tumor,  and  have  prognostic  implications.  High 
cea  levels,  found  in  more  advanced  lesions,  im- 
ply early  recurrence  and  dissemination.  After 
complete  removal  of  the  colonic  cancer,  preoper- 
atively  elevated  cea  values  usually  fall  to  normal 
levels  in  about  one  month.  And  progressively 
rising  cea  values  usually  suggest  relapses.  How- 
ever, there  is  a false-positive  rate  of  10  to  15 
percent,  and  about  10  to  30  percent  of  patients 
with  recurrent  lesions  might  have  unchanged  cea 
levels.  There  are  indications  that  metastatic  lesions 
of  the  liver  and  retroperitoneum,  often  unresect- 
able,  are  more  likely  to  manifest  themselves  by 
rising  values  of  cea,  while  other  early  and  local- 
ized recurrences  are  less  likely  to  do  so.  Based 
on  these  experiences,  and  knowing  that  Duke  A 
lesions  rarely  relapse,  it  appears  that  cea  tests 
should  only  be  used  as  an  adjunct  to  careful 
clinical  follow-up  of  patients  who  had  curative 
resection  of  non-Duke  A cancers  of  the  colon. 
For  best  cost-effectiveness,  an  initial  cea  test  can 
be  obtained  at  two  to  three  months  after  resection 
and  repeated  at  six-month  intervals.  When  a test 
result  differs  by  more  than  two  standard  devia- 
tions from  a previous  one,  a repeat  test  should 
be  obtained. 

Serial  rising  cea  levels  in  patients  with  known 
metastatic  gastrointestinal  cancer  who  receive 
chemotherapy  correlate  with  progression  of  the 
disease.  Decreases  in  cea  titers  are  usually  asso- 
ciated with  effective  therapy,  although  in  some 
cases  the  cea  levels  might  drop  preterminally. 
For  patients  with  nonmeasurable  lesions,  the  cea 
test  is  useful  and  should  be  interpreted  and  con- 
sidered with  other  tests  and  clinical  findings. 
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An  outbreak  of  scombroid  poisoning  occurred  in  San  Francisco  in  the  fall 
of  1977.  The  vehicle  was  sashimi  prepared  from  spoiled  tuna  fish.  Prompt 
public  health  measures  prevented  further  consumption  of  the  implicated  food. 
Laboratory  studies  showed  the  presence  in  the  tuna  of  bacterial  species 
capable  of  producing  large  amounts  of  histamine,  a substance  strongly  impli- 
cated in  scombroid  poisoning.  Chemical  analysis  showed  that  histamine  is 
very  unevenly  distributed  in  the  flesh  of  spoiling  tuna,  therefore  accounting 
for  the  sometimes  random  occurrence  of  disease  among  people  eating  the 
same  food  at  the  same  table. 


Though  relatively  rare,  scombroid  poisoning 
has  been  known  for  many  years  and  was  first  re- 
ported in  1799  in  Britain.1  In  California,  it  once 
was  associated  primarily  with  smokehouses  and 
custom  canneries  that  process  tuna  caught  by  party 
boats  in  the  southern  part  of  the  state.  Reporting, 
spotty  at  first,  seems  to  be  improving.  Conse- 
quently, in  California,  while  only  ten  outbreaks 
were  identified  between  1927  (when  records  were 
first  kept)  and  1969,  13  were  recorded  since 
1970. 2 In  recent  years  a number  of  cases  have 
resulted  from  the  consumption  of  imported  mahi- 
mahi  (dolphinfish ) ,2  Since  symptoms  are  dra- 
matic, they  seldom  fail  to  attract  attention  and  in 
the  past  were  often  ascribed  to  fish  poisoning 
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(ichthyosarcotoxism)  or  allergy.  However,  scom- 
broid poisoning  is  clearly  different  from  either 
of  these. 

In  the  fall  of  1977  a classical  outbreak  of 
scombroid  poisoning  from  commercial  sources 
provided  the  opportunity  to  study  this  disease 
clinically  and  in  the  laboratory. 

To  acquaint  readers  with  this  unusual  disease, 
this  communication  will  describe  this  episode  with 
respect  to  epidemiology,  symptomatology,  labora- 
tory findings,  etiology  and  public  health  control 
measures  and  will  also  discuss  certain  peculiarities 
of  the  disease  in  the  light  of  new  knowledge. 

The  Outbreak 

In  accordance  with  state  regulations  in  Cali- 
fornia which  make  mandatory  the  reporting  of  all 
cases  of  foodborne  disease  (Section  2500,  Cali- 
fornia Administrative  Code,  Title  17)  and  out- 
breaks of  any  type  (Section  2502),  the  state’s 
Infectious  Disease  Section  was  notified  by  the  San 
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Francisco  Department  of  Public  Health  of  an 
apparent  outbreak  of  scombroid  poisoning  asso- 
ciated with  several  Japanese  restaurants  in  San 
Francisco. 

Phone  notification  came  at  5 pm  on  Friday, 
September  16,  1977,  with  reports  of  disease  in 
several  patrons  who  dined  at  three  different  Japa- 
nese restaurants  between  September  12  and  Sep- 
tember 15.  The  San  Francisco  Department  of 
Public  Health  had  received  its  information  pri- 
marily from  emergency  room  physicians  who  saw 
many  of  the  patients;  and  one  call  was  made 
directly  to  that  department  by  the  owner  of  one 
of  the  restaurants  involved. 

On  investigation  15  cases  of  scombroid  poison- 
ing were  found.  All  of  the  persons  affected  had 
eaten  sashimi  (raw  tuna  fish)  and  became  ill  15 
to  45  minutes  later.  In  one  party  of  nine  people 
who  ate  together,  only  the  seven  who  ate  sashimi 
became  ill.  In  nearly  all  cases  typical  symptoms 
of  facial  flushing  and  headache  were  reported, 
but  there  were  reports  also  of  rash,  swollen 
tongue,  abdominal  cramps,  nausea,  diarrhea, 
tachycardia  and  dizziness. 

At  least  1 1 of  the  people  felt  ill  enough  to  seek 
medical  attention,  nine  of  them  at  hospital  emer- 
gency rooms.  For  most,  the  illness  lasted  only  a 
few  hours  but  in  one  person  who  ate  a large  serv- 
ing of  approximately  10  pieces  of  raw  tuna,  acute 
and  subacute  symptoms  lasted  three  days.  As  he 
was  an  articulate  observer,  his  account  is  worth 
recording.  He  reported  dining  at  one  of  the  three 
Japanese  restaurants  on  September  13;  45  min- 
utes after  eating,  dizziness,  abdominal  discomfort, 
an  unusual  sensation  (“tightness”)  in  his  face, 
itchy  eyes  and  a dry,  swollen  feeling  in  his  tongue 
developed.  Abdominal  discomfort  steadily  wors- 
ened and  was  followed  by  “violent  illness”  and 
“enormous”  amount  of  diarrhea  which  began  at 
midnight,  two  and  a half  hours  after  dinner.  Diar- 
rhea continued  for  two  and  a half  hours,  abdom- 
inal pain  persisted  through  the  night,  and  flatu- 
lence and  weakness  were  present  in  the  morning. 
Intermittent  diarrhea,  weakness  and  depression 
were  experienced  for  the  next  three  days;  not 
until  a full  week  had  elapsed  did  this  person  feel 
normal  again. 

The  same  observer  reported  that  of  the  three 
people  who  ate  sashimi  with  him  that  evening, 
only  he  became  violently  ill,  while  his  wife  had 
no  adverse  effects  whatever  and  a third  person 
experienced  only  moderate  abdominal  discomfort. 


Five  weeks  previously,  however,  his  wife  became 
ill  while  he  remained  well  after  eating  sashimi  at 
the  same  restaurant.  As  we  will  discuss  later,  these 
events  probably  relate  to  uneven  contamination 
of  the  raw  tuna  with  agents  causing  scombroid 
poisoning. 

Source  and  History  of  the  Fish 

Information  provided  by  the  Los  Angeles  office 
of  the  Food  and  Drug  Section,  California  Depart- 
ment of  Health,  disclosed  that  the  fish  was  part 
of  a 78  ton  catch  of  yellowfin  tuna  taken  off  the 
coast  of  Mexico  by  a San  Diego  vessel.  In  all,  76 
tons  of  the  fish  were  frozen  at  sea  in  brine  for 
canning,  and  2 tons  (presumably  the  choicer  fish) 
were  stored  separately,  whether  on  ice  or  in  a 
cooler  could  not  be  determined,  but  in  any  event 
were  not  frozen  in  brine.  These  fish  were  destined 
for  sale  as  sashimi.  The  76  tons  of  brine  frozen 
fish  were  canned  and  distributed  under  a national 
label,  and  no  complaints  were  received  about  that 
product.  The  two  tons  of  “fresh”  (meaning  non- 
frozen)  fish  were  picked  up  on  Friday,  September 
9 at  the  San  Diego  dock,  when  the  boat  returned 
to  port,  by  the  refrigerated  truck  of  the  Los  An- 
geles county  wholesaler  who  reported  that  his 
truck  did  not  fail  to  keep  the  temperature  below 
5°F.  That  wholesaling  company  cleaned  and 
processed  the  fish  on  its  San  Pedro  premises  and 
reported  a normal  weight  loss  of  25  percent, 
leaving  3,000  pounds  of  salable  merchandise.  A 
San  Francisco  trucker  picked  up  more  than  2,000 
pounds  of  that  fish  on  September  9 and  delivered 
it  to  four  distributors  (A,  B,  C,  D)  in  the  San 
Francisco  Bay  area.  There  was  no  indication  that 
his  refrigeration  equipment  was  not  working 
properly. 

Investigation  showed  that  two  of  the  restaurants 
were  supplied  “fresh”  tuna  by  one  San  Francisco 
fish  distributor  (distributor  A)  and  the  third  res- 
taurant was  supplied  by  another  San  Francisco 
fish  distributor  (distributor  B).  It  is  pertinent 
that  one  of  the  three  restaurants  cited  above  had 
returned  545  pounds  of  that  shipment  back  to 
distributor  A before  there  were  any  reports  of 
illness,  simply  because  the  fish  was  malodorous 
and  decomposed.  Distributor  A then  returned  all 
of  that  fish  to  its  wholesaler  in  Los  Angeles 
County  for  credit.  Quite  independently,  so  did 
distributors  B and  C return  fish  later  for  the 
same  reason.  No  cases  of  illness,  however,  were 
ever  associated  with  fish  distributed  by  distributor 
C or  D. 
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Distributor  D never  returned  any  fish,  perhaps 
because  of  that  company’s  smaller  volume  of 
business;  it  bought  the  least  of  all  four  companies, 
only  280  pounds. 

Of  all  the  fish  returned  to  the  San  Pedro  whole- 
saler, only  75  pounds  were  discarded  as  spoiled 
while  the  rest  was  sold  to  a Terminal  Island  plant 
for  canning. 

Public  Health  Control  Measures 

In  view  of  the  potential  hazard  represented  by 
the  spoiled  fish,  the  State's  Infectious  Disease 
Section  requested  on  September  16  that  an  em- 
bargo be  placed  on  the  entire  lot.  This  was  done 
by  the  State  Food  and  Drug  Section  and  the  Los 
Angeles  County  Health  Department  before  any 
of  the  fish,  raw  or  that  which  was  later  canned, 
could  be  sold.  Samples  of  both  the  raw  and 
canned  product  were  analyzed  at  the  University 
of  California’s  Laboratory  for  Research  in  Food 
Preservation  and,  on  the  basis  of  the  results  ob- 
tained, the  entire  lot  was  destroyed. 

Etiology  of  Scombroid  Poisoning 

It  is  important  to  differentiate  scombroid  poi- 
soning from  both  so-called  fish  poisoning  and  fish 
allergy.  Fish  poisoning  or  ichthyosarcotoxism  may 
result  from  the  ingestion  of  certain  species,  mostly 
from  tropical  regions,  whose  flesh  contains  pow- 
erful toxins,  although  there  is  no  evidence  to  in- 
dicate that  so-called  poisonous  species  are  poison- 
ous all  the  time  or  in  every  locality.  In  any  case, 
the  state  of  freshness  of  the  fish  has  no  relation  to 
the  ability  of  those  fish  to  cause  illness,  and  the 
symptoms  produced  are  different  from  those  of 
scombroid  poisoning  and  much  more  severe.  Ex- 
amples of  ichthyosarcotoxism  are  ciguatera  and 
puffer  fish  poisoning. 

With  regard  to  possible  allergy,  the  distinction 
is  not  quite  so  clear-cut  because  one  of  the  sub- 
stances that  mediate  allergic  reactions,  histamine, 
also  seems  to  be  involved  in  scombroid  poisoning, 
per  the  following  observations: 

• The  symptoms  of  scombroid  poisoning 
closely  resemble  those  of  histamine  effect. 

• Administration  of  antihistamines  relieves  the 
symptoms  of  scombroid  poisoning. 

• In  every  incident  of  scombroid  poisoning 
studied,  high  levels  of  histamine  have  been  found 
in  the  implicated  food. 

Despite  the  seemingly  crucial  role  of  histamine, 


scombroid  poisoning  does  not  appear  to  be  an 
allergic  reaction.  This  is  evidenced  by  ( 1 ) group 
outbreaks  that  may  show  practically  100  percent 
morbidity,  whereas  allergy  to  fish  protein  is  a 
relatively  rare  occurrence;  (2)  observations  that 
people  who  habitually  eat  raw  fish  only  occasion- 
ally have  signs  of  scombroid  poisoning,  and  (3) 
the  fact  that  histamine  is  present  in  the  fish  itself 
rather  than  being  produced  by  the  host  as  in 
allergy. 

If  histamine  is  the  culprit,  where  does  it  come 
from?  Because  the  histamine  content  of  fresh, 
nondecomposed  fish  is  well  below  1 mg  per  dl, 
it  becomes  necessary  to  explain  the  mechanism 
whereby  levels  approaching  1,000  mg  per  100 
grams  of  flesh  (1  percent)  can  be  found  in  fish 
implicated  in  scombroid  poisoning. 

The  name  scombroid  derives  from  the  family 
Scombridae  which  includes  mackerels,  tunas  and 
bonitos.  It  is  this  group  that  has  caused,  over  the 
years,  most  scombroid  poisonings.  But  this  family 
does  not  have  exclusive  rights:  the  dolphinfish 
(Coryphaena  hippurus)  has  also  caused  a number 
of  outbreaks  but  is  not  at  all  related  to  the  mack- 
erel group.  Even  foods  other  than  fish  have  caused 
scombroid  poisoning  and  there  is  one  recent  re- 
port implicating  a fermented  cheese.3 

It  has  been  found,  however,  that  all  fish  that 
cause  scombroid  poisoning  have  one  thing  in 
common:  a high  level  of  free  histidine  in  their 
muscle  tissues.  All  fish  have  this  amino  acid  in 
their  protein.  Being  part  of  a chain,  both  of  the 
reactive  end-groups  of  the  molecule  are  relatively 
inaccessible  to  bacterial  enzymes  during  spoilage. 
In  scombroid  fish  and  in  mahimahi,  however, 
histidine  is  not  only  present  in  protein  but  also 
exists,  in  large  amounts,  as  the  free  amino  acid 
and  so  is  easily  available  for  reaction. 

Histidine  is  converted  to  histamine  by  decar- 
boxylation. This  occurs  easily  when  the  fish 
undergoes  spoilage,  because  a number  of  bac- 
terial types  are  able  to  produce  decarboxylase. 

In  view  of  the  above,  it  is  natural  that  hista- 
mine levels  should  be  the  first  thing  studied  in 
analyzing  samples  of  food  implicated  in  scom- 
broid poisoning.  Nevertheless,  while  we  know  that 
histamine  is  produced  during  spoilage,  the  actual 
mechanism  of  scombroid  poisoning  remains  a 
mystery  because  according  to  current  knowledge, 
histamine  is  not  active  when  taken  by  mouth.4'3 
Furthermore,  as  a result  of  bacterial  activity,  our 
intestinal  contents  have  more  than  enough  hista- 
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mine  to  make  us  ill  if  that  histamine  were  ab- 
sorbed into  the  bloodstream.4’6 

There  are  several  possible  explanations,  all 
centering  on  still  unidentified  substances  (such 
as  “saurine”7)  that  may  be  formed  during  pro- 
tein breakdown  and  be  present  in  spoiled  fish 
along  with  histamine.  The  presence  of  high  his- 
tamine levels  may  merely  represent  a marker  for 
the  real  disease-producing  agent  that  may  be  there 
at  the  same  time.  Alternately,  it  is  conceivable 
that  some  of  these  substances  can  facilitate  the 
penetration  of  histamine  through  the  gut  or  that 
they  can  somehow  trigger  the  release  of  the 
body's  own  histamine,  although  the  latter  possi- 
bility appears  unlikely  in  view  of  some  experi- 
mental work  with  rats  (James  L.  Lenney,  Depart- 
ment of  Pharmacology,  University  of  Hawaii,  oral 
report,  Nov  22,  1977,  personal  communication). 

Laboratory  Results 

Histamine  levels  were  determined  by  two  dif- 
ferent methods.  The  University  of  California,  San 
Francisco,  laboratory  used  the  fluorometric  pro- 
cedure of  Lerke  and  Bell,8  which  is  comparable 
to  the  current  Association  of  Official  Analytical 
Chemists  (aoac)  procedure  based  on  the  same 
principle.9  Letterman  Army  Institute  of  Research 
used  the  slightly  different  fluorometric  procedure 
of  Taylor  and  co-workers.10 

Three  separate  sets  of  sample  material  were 
obtained.  The  first  was  collected  on  September 
16  at  one  of  the  restaurants  by  the  San  Francisco 
Health  Department  and  was  split  between  the 
University  of  California  Food  Preservation  Lab- 
oratory and  Letterman  Army  Institute  of  Re- 
search. This  sample  consisted  of  a small  amount 
of  raw  tuna  scraps  collected  from  the  kitchen. 

The  flesh  of  this  initial  sample  had  a definite 
odor  of  decomposition.  Six  areas  were  sampled 
from  the  portion  provided  to  the  Food  Preserva- 
tion Laboratory.  Analysis  for  histamine  gave 
values  of  565,  160,  600,  594,  516  and  325  mg 
per  dl.  A single  test  of  the  portion  provided  to 
Letterman  Army  Institute  of  Research  gave  a 
histamine  content  of  919  mg  per  dl. 

The  remainder  of  the  sample  at  the  Letterman 
Army  Institute  of  Research  was  subjected  to  bac- 
teriological analysis.  The  aerobic  plate  count 
(apc)11  and  presumptive  coliform  plate  count11 
were  7.0  X 107  and  8.3  X 105  organisms  per  gram, 
respectively.  The  method  of  Guthertz  and  associ- 
ates12 was  used  for  the  isolation  and  identification 


TABLE  1. — Production  of  Histamine  in  Tuna  Fish 
Infusion  Broth  by  Various  Bacterial  Species 


Species 

Log 

Increase 
in  APC 

Net  Histamine 
Production 
( nmoles/  ml) 

Proteus  vulgaris  biotype  1 

. . 1.89 

<i 

Proteus  vulgaris  biotype  2 

. 1.74 

23 

Klebsiella  pneumoniae  biotype  1 . 

. 1.74 

1 9,900 

Klebisella  pneumoniae  biotype  2 . 

. 1 .44 

<1 

Citrobacter  freundii  

. . 2.09 

<1 

Enterobacter  agglomerans  

. 1.65 

31 

Hafnia  alvei  

. 1.55 

5 

Acinetobacter  calcoaceticus  

. . 1.79 

<1 

Proteus  rettgeri  

. . 1.88 

<1 

Enterobacter  cloacae  

APC  = aerobic  plate  count 

. . 1.75 

<1 

of  aerobic  Gram-negative  organisms.  Two  bio- 
types each  of  Proteus  vulgaris  and  Klebsiella 
pneumoniae  were  isolated  along  with  single 
biotypes  of  Citrobacter  freundii,  Enterobacter  ag- 
glomerans,  Hafnia  alvei,  Acinetobacter  calco- 
aceticus,  Proteus  rettgeri  and  Enterobacter  clo- 
acae. These  bacterial  strains  were  examined  for 
their  ability  to  produce  histamine  in  a tuna  fish 
infusion  broth  (tfib)  prepared  as  follows:  fresh 
tuna  muscle  was  homogenized  with  2 volumes 
(w/v)  of  water,  steamed  at  100°C  for  one  hour, 
filtered  through  paper,  supplemented  with  1 per- 
cent glucose,  and  sterilized  at  120°C  for  15  min- 
utes. Then,  70  ml  of  tfib  was  inoculated  with  2 
ml  of  an  18-hour  trypticase-soy  broth-histidine 
culture  of  each  of  the  isolated  organisms,  and  in- 
cubated for  seven  hours  in  a shaking  incubator  at 
32 °C.  The  growth  and  net  histamine  production 
by  these  bacterial  strains  after  the  seven  hour 
incubation  in  tfib  are  shown  in  Table  1. 

The  results  indicate  that  one  particular  strain 
of  K.  pneumoniae  could  have  been  responsible 
for  the  high  levels  of  histamine  encountered  in  the 
tuna.  Bacteriological  studies  of  material  from 
previous  outbreaks  had  shown  Proteus  morganii 
to  be  the  most  active  histamine  producer13’14  and, 
to  our  knowledge,  had  never  implicated  K.  pneu- 
moniae. 

A second  set  of  specimens  was  collected  by 
the  State  Food  and  Drug  Section  at  the  San  Pedro 
wholesaling  company,  after  the  fish  had  been 
returned  there  from  San  Francisco,  and  these 
specimens  were  examined  at  the  university  labo- 
ratory. One  sample  consisted  of  a half  cross 
section  of  a fish,  approximately  25  cm  by  15  cm, 
and  15  cm  thick,  taken  at  the  level  of  the  gut 
cavity.  There  were  two  other  smaller  pieces 
whose  average  histamine  content  was  determined 
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Figure  1. — Schematic  representation  of  tuna  fish  sec- 
tion from  which  samples  were  taken  for  analysis  of 
histamine  (see  text).  Results  are  shown  in  Table  2. 


to  be  821  and  716  mg  per  dl,  respectively.  Ol 
special  interest,  however,  was  the  large  piece  since 
it  allowed  us  to  study  the  distribution  of  histamine 
in  the  fish  flesh. 

Three  specimens,  approximately  10  grams  each, 
were  taken  along  the  periphery  of  the  fish,  about 
2 cm  under  the  skin  starting  at  the  dorsal  fin  and 
proceeding  ventrally  (Figure  1).  A fourth  speci- 
men was  taken  next  to  the  gut  cavity.  This  sam- 
pling pattern  was  carried  out  in  three  planes:  the 
anterior  surface  (A),  a plane  3 cm  caudad  to  it 
(B)  and  the  posterior  surface  of  the  section  (C). 
In  each  plane  the  sampling  areas  were  spaced 
about  8 cm  from  each  other.  In  the  case  of  plane 
B a double  amount  of  flesh  was  cut  out  and  split 
into  two  pieces  which  were  analyzed  separately. 
This  was  done  to  assess  the  variability  in  hista- 
mine levels  over  very  small  distances.  Conse- 
quently, two  values  are  shown  in  the  correspond- 
ing column  of  Table  2. 

In  that  the  maximum  analytical  error  of  the 
method  is  10  percent,  it  can  be  concluded  from 
these  results  that  the  distribution  of  histamine  in 
spoiling  tuna  is  quite  uneven,  varying  more  than 
fourfold  over  a distance  of  3 cm  (location  4, 
columns  A and  B ) and  almost  threefold  in  con- 
tiguous areas  (location  1,  column  B).  Further- 
more, the  concentration  of  histamine  seems  to  be 
higher  near  the  gut  cavity. 

The  final  set  of  samples  received  by  the  uni- 
versity laboratory  consisted  of  product  canned 
from  the  same  lot  of  tuna.  Of  24  cans  examined, 
half  had  histamine  values  above  10  mg  per  dl, 
ranging  up  to  113.  Accordingly,  and  as  indicated 
previously,  the  lot  was  destroyed. 


TABLE  2. — Mg  per  dl  of  Histamine  in  Various 
Anatomical  Locations  oi  a Spoiled  Tuna  Fish 

Plane 


Location * A B C 


1 48  15,  43  15 

2 4 4.0,  5.7  7 

3 26  73,  139  11 

4 124  656,  659  314 


*See  Figure  1. 


Discussion 

Several  factors  are  important  to  our  under- 
standing of  scombroid  poisoning.  First,  it  is  a 
consequence  of  spoilage  that  occurs  at  fairly  high 
temperatures.  For  many  years  a close  relationship 
has  been  recognized  between  tuna  being  held  at 
elevated  temperatures,  such  as  on  decks  of  party 
boats  in  Southern  California,  and  episodes  of 
scombroid  poisoning.  Conversely,  tuna  that  has 
been  allowed  to  spoil  at  temperatures  below  10°C 
has  never,  to  our  knowledge,  been  implicated  in 
scombroid  poisoning  and  has  not  contained  his- 
tamine levels  above  25  mg  per  dl. 

Few  bacteriologic  studies,  of  the  kind  presented 
in  this  paper,  are  available  in  the  literature.  How- 
ever,  the  types  of  bacteria  that  have  been  found 
in  connection  with  this  type  of  spoilage  belong 
almost  exclusively  to  the  enteric  group,  where  the 
optimum  growth  temperature  is  around  37°C 
(98 °F)  with  a maximum  at  about  43 °C  (109°F). 
This  is  compatible  with  recently  obtained  pre- 
liminary data  showing  that  under  controlled  spoil- 
age conditions,  the  highest  levels  of  histamine  are 
obtained  in  tuna  held  between  95  and  100°F 
(Helmer  A.  Frank,  Department  of  Food  Science, 
University  of  Hawaii,  oral  report,  Aug  14,  1978, 
personal  communication).  Those  very  conditions 
are  commonly  encountered  during  commercial 
tuna  fishing  operations. 

While  tuna  seining  is  usually  done  in  tropical 
waters  at  about  80°F,  the  body  temperatures  of 
these  metabolically  active  fish  may  be  as  much  as 
15°  higher.  As  soon  as  the  purse  is  tightened, 
the  fish  die  of  asphyxiation  and  decomposition 
begins. 

Normally  the  fish  are  transferred  into  cold 
brine  and  frozen  before  any  gross  damage  can 
occur  but  any  factor  that  prevents  or  delays  cool- 
ing will  notably  increase  the  likelihood  of  hista- 
mine production.  Examples  are  mechanical  or 
refrigeration  breakdowns,  unusually  large  fish  and 
overloading  of  storage  wells. 
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In  the  present  outbreak  we  have  no  evidence 
of  undue  delays  in  bringing  the  fish  on  board  but 
we  do  know  that  the  fish  set  aside  for  the  “raw 
fish”  trade  were  large  and  that  they  were  not 
placed  in  the  cooling  brine.  Whether  they  were 
put  on  ice  or  in  a refrigerator,  the  rate  of  cooling 
must  necessarily  have  been  considerably  slower, 
affording  ample  opportunity  for  bacterial  prolifer- 
ation during  the  first  18  hours  or  so. 

Another  remarkable  aspect  was  that  some  of 
the  fish  that  caused  illness,  and  which  was  later 
found  to  contain  very  high  levels  of  histamine, 
was  judged  acceptable  by  several  persons  who 
would  have  been  expected  to  be  discriminating, 
namely  people  in  charge  of  sashimi  preparation 
in  at  least  one  Japanese  restaurant,  as  well  as 
their  patrons.  Likewise,  the  large  section  of  raw 
fish  examined  by  one  of  us  (p.a.l.)  had  only  a 
very  mild  “off-odor,”  yet  a high  level  of  hista- 
mine. 

Similar  observations  are  well  documented  in 
the  literature1'"’’10  and  are  consistent  with  our 
knowledge  about  the  bacteriology  of  fish  spoil- 
age. Specifically,  histamine-producing  bacteria  do 
not  seem  to  be  true  spoilage  bacteria  in  the 
sense  that  they  do  not  necessarily  give  rise  to  the 
offensive  odors  that  we  associate  with  spoilage. 
While  the  two  types  may  coexist  in  any  given  fish 
environment,  this  is  not  always  the  case;  there 
are  numerous  cases  on  record  at  the  university 
laboratory  of  spoiled  tuna  low  in  histamine  and, 
conversely,  of  seemingly  acceptable  fish  with  very 
high  histamine  levels. 

Also  important  is  the  observation  that  hista- 
mine levels  vary  tremendously  over  very  short 
distances  in  the  same  cut  of  flesh.  This  explains 
why  not  everyone  sharing  the  same  poorly-pre- 
served fish  need  suffer  illness  and  also  why  in  the 
investigation  of  consumer  complaints,  it  is  im- 
portant to  obtain  for  analysis  a portion  of  the 
food  that  was  actually  eaten  as  well  as  that  which 
is  available  in  the  restaurant’s  refrigerator. 

The  episode  just  described  illustrates  the  im- 
portance of  prompt  reporting  by  physicians  of 
any  cases  of  food  poisoning  of  which  they  may 
become  aware,  since  it  enables  public  health 
authorities  to  launch  immediate  control  measures 
and  thereby  prevent  exposure  of  additional  per- 
sons. Moreover,  in  most  states  such  reporting  is 
required  by  regulations  for  just  that  purpose.  In- 


deed, failure  to  report  a reportable  disease  was 
among  the  charges  in  the  disciplinary  action  taken 
by  the  Board  of  Medical  Quality  Assurance  in 
1978  against  a Bay  Area  physician. 

For  further  information  on  scombroid  poison- 
ing the  reader  is  referred  to  the  excellent  review 
by  Hudson  and  Brown.17 


Addendum 

At  the  1978  annual  meeting  of  the  American 
Society  for  Microbiology,  Drs.  Donald  A.  Corlett, 
Mark  B.  Jeffrey  and  Charles  F.  Niven,  Jr.,  of  the 
Del  Monte  Research  Center  in  Walnut  Creek, 
California,  reported  on  the  isolation  of  strains  of 
Klebsiella  pneumoniae  that  were  able  to  produce 
high  levels  of  histamine  from  raw  mackerel  gut 
and  from  mahi-mahi  fillets. 
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The  Obesity-Hypoventilation  Syndrome 

EDWARD  J.  MORGAN,  MD,  PhD,  and  CLIFFORD  W.  ZWILLICH,  MD,  Denver 


The  triad  of  obesity,  hypoventilation  and  inordinate  hypersomnolence  charac- 
terizes the  obesity-hypoventilation  syndrome.  The  reasons  for  daytime  hypo- 
ventilation appear  related  to  decreased  chemical  drives  to  breathe  combined 
with  the  added  physical  impediment  of  extreme  obesity.  When  the  physiology 
of  sleep  was  investigated  in  patients  with  this  syndrome,  intermittent  noc- 
turnal obstructive  apneas  were  documented  that  produced  blood  gas  abnor- 
malities, arrhythmias  and  serious  elevations  of  both  pulmonary  and  systemic 
pressures.  The  obstructive  apneas  are  due  to  intermittent  loss  of  muscle  tone 
of  the  tongue  resulting  in  its  prolapse  against  the  posterior  pharynx.  The 
special  importance  of  the  obesity-hypoventilation  syndrome  lies  in  its  being 
an  example  of  a disorder  of  sleep  and  breathing  that  can  appear  in  widely 
different  clinical  settings.  Therapeutic  measures  include  weight  loss,  proges- 
tational agents  or  permanent  tracheostomy. 


The  obesity-hypoventilation  syndrome  (ohs) 
is  an  uncommon  illness  characterized  by  obesity, 
hypoventilation  and  often  irresistible  hypersom- 
nolence. It  might  have  remained  only  a grotesque 
curiosity  were  it  not  for  interest  in  its  fascinating 
pathophysiology,  involving  disorders  of  both  sleep 
and  the  control  of  breathing. 

When  investigators  examined  the  physiology 
of  sleep  in  ohs,  an  unexpected  series  of  life-threat- 
ening events  was  documented.  Even  such  dis- 
similar examples  as  sleep  at  high  altitude1  and 
respiratory  control  in  some  patients  with  chronic 
obstructive  lung  disease2  share  a mechanism  with 
ohs.  Therefore,  the  reader  should  realize  that  the 
pathophysiology  of  the  ohs  is  similar  to  that 
found  in  more  common  medical  disorders.  This 
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review  describes  in  detail  the  physiology  of  ohs, 
discusses  its  interrelationships  with  other  disorders 
and  provides  a basis  for  therapy. 

Background 

The  ohs  has  been  recognized  for  over  a hun- 
dred years.  Early  investigators  knew  that  a corre- 
lation existed  between  obesity  and  cardiopulmo- 
nary problems.  In  the  past  it  has  been  called 
obesity  heart  disease3  and  the  postural  syndrome 
related  to  obesity  and  cardiorespiratory  failure.4 
In  1956  Burwell,  Robin  and  colleagues  coined  the 
term  Pickwickian  syndrome.5  We  prefer  the  name 
obesity-hypoventilation  syndrome  (ohs),  which 
emphasizes  the  abnormal  ventilation  found  in 
these  patients. 

Pathophysiology 

Hypoventilation  with  an  elevated  arterial  par- 
tial pressure  of  carbon  dioxide  (Pco2)  is  the 
central  pathophysiologic  disturbance  in  patients 
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with  ohs.  The  subsequent  hypercapnia,  acidemia 
and  hypoxemia  cause  a rise  in  the  mean  pulmon- 
ary artery  pressure  with  resultant  right  heart  fail- 
ure. Hypoventilation  is  most  severe  during  sleep, 
and  may  result  in  severe  transient  systemic  hyper- 
tension which  places  a significant  burden  on  left 
ventricular  ejection.  Left  ventricular  failure  then 
ensues  which  further  compromises  the  patient’s 
condition.0  Erythrocytosis  commonly  occurs  with 
a hematocrit  over  60  percent.7 

Mechanical  Factors 

Early  investigators  attempted  to  blame  obesity 
alone  as  the  major  cause  of  hypoventilation.8'10 
Several  lines  of  evidence  show  that  this  is  not  the 
case.  First,  only  a minority  of  obese  patients  have 
significant  hypoventilation8'12  and  there  is  no  cor- 
relation between  body  weight  and  arterial  carbon 
dioxide  pressure  (Pccn)  in  obese  patients.13  Sec- 
ond, in  patients  with  ohs,  arterial  blood  gas  values 
easily  return  to  normal  with  voluntary  hyperven- 
tilation, indicating  that  mechanical  factors  are  not 
critically  limiting  the  patients’  ability  to  ventilate 
normally.1415  Third,  one  need  not  be  massively 
obese  to  hypoventilate,  which  suggests  that  other 
factors  are  also  at  work.111018  Last,  elastic  loading 
of  respiration  in  normal  persons  (used  to  simulate 
obesity)  is  not  associated  with  hypoventilation.19 
Although  patients  with  ohs  have  restrictive  abnor- 
malities of  lung  function  that  are  more  severe  than 
those  of  patients  with  simple  obesity,20  this  alone 
appears  insufficient  as  a cause  of  hypoventilation. 
Moderate  weight  reduction  in  patients  with  ohs 
leads  to  marked  improvement  in  vital  capacity, 
lung  compliance,  arterial  blood  gas  values,  and 
clinical  symptoms.20  This  suggests  that  either  the 
absolute  weight  or  the  distribution  of  obesity 
which  is  usually  truncal  in  patients  with  ohs  may 
be  important  factors  in  the  pathogenesis.  Weight 
loss  may  result  in  a critical  decrease  in  the 
work  of  breathing.21  Although  the  role  of  excess 
weight  in  patients  with  ohs  is  only  a cofactor,  it 
undoubtedly  plays  a synergistic  role.  There  is  no 
doubt,  however,  that  weight  reduction  is  effective 
in  treating  patients  with  ohs.5,818’20’22 

The  hypoxemia  associated  with  ohs  is  fre- 
quently more  severe  than  what  would  be  expected 
on  the  basis  of  the  degree  of  hypoventilation.15 
This  may  be  explained  by  ventilation/perfusion 
mismatch  with  decreased  basilar  ventilation.23 


Factors  That  Control  Respiration 

Mechanical  factors  alone  do  not  provide  an 
explanation  for  hypoventilation,  as  was  empha- 
sized by  Bedell,  Wilson  and  Seebohm  in  1958 
when  they  showed  that  most  obese  persons  do 
not  hypoventilate  unless  an  insult  such  as  pneu- 
monia or  myxedema  is  added.8  Because  obesity 
alone  does  not  explain  the  hypoventilation  of 
patients  with  ohs,  studies  have  been  done  to 
evaluate  the  homeostatic  mechanisms  controlling 
arterial  Peer.  and  oxygen  pressure  (Po2)  in  this 
syndrome. 

Arterial  Pco,  is  closely  controlled  in  healthy 
persons  within  a narrow  range.  Increases  of  Pco-j 
are  met  with  a steep  linear  ventilatory  response 
averaging  at  least  a three-fold  increase  in  minute 
ventilation  per  rise  in  Pco2  of  10  mm  of  mer- 
cury.24 

The  normal  increase  in  ventilation  stimulated 
by  inhalation  of  carbon  dioxide  (cch)  is  blunted 
in  patients  with  ohs  and  not  in  patients  with  com- 
parable simple  obesity.25’2'1  Decreased  responses  to 
co2  have  also  been  shown  in  nonobese  patients 
who  hypoventilate,17  and  in  patients  with  idio- 
pathic hypoventilation  (Ondine’s  curse ).1G’27  In 
patients  with  ohs,  weight  loss  usually  improves 
the  hypercapnic  ventilatory  response,  suggesting 
that  the  decreased  response  may  be  the  result  of 
mechanical  consequences  of  obesity  and  not  the 
primary  cause  of  hypoventilation.5’28  Whether  a 
blunted  hypercapnic  response  is  a primary  patho- 
genetic mechanism  of  the  syndrome  or  is  only  a 
secondary  finding  is  unresolved. 

Similarly,  a blunted  hypoxic  ventilatory  re- 
sponse is  a common  finding  in  these  patients25,29 
and  is  reduced  to  approximately  20  percent  of 
normal  values.25  The  carotid  body  is  the  major 
detector  of  decreased  levels  of  arterial  oxygen 
tension,30  and  minute  ventilation  rises  exponen- 
tially when  Po2  falls  below  50  to  60  mm  of  mer- 
cury.31 Chronic  hypoxemia  can  blunt  the  hypoxic 
ventilatory  response,  as  seen  in  residents  of  high 
altitude32  and  in  patients  with  cyanotic  congeni- 
tal heart  disease.33  Since  weight  loss  may  not  im- 
prove the  ventilatory  response  to  hypoxia,34  a 
blunted  hypoxic  response  may  be  a primary  rather 
than  a secondary  feature  of  the  syndrome.  Blunt- 
ing of  the  response  due  to  chronic  hypoxemia  is 
an  unlikely  possibility,  because  it  takes  over  25 
years  of  hypoxemia  before  a reduced  hypoxic 
drive  is  seen  in  persons  living  at  high  altitude.32 
Hence,  the  reason  for  this  blunted  hypoxic  re- 
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sponse  in  ohs  is  unknown.  There  is  evidence  to 
suggest  that  a decreased  hypoxic  response  may 
be  genetically  mediated.  Studies  in  endurance 
athletes,15  in  patients  with  chronic  obstructive 
lung  disease  with  hypoventilation,2  and  in  twins36 
all  suggest  that  there  is  a significant  familial  pre- 
disposition for  the  hypoxic  ventilatory  response. 
It  may  be  that  in  obese  patients  who  are  genetic- 
ally preselected  for  abnormalities  in  ventilatory 
drive,  ohs  develops. 

An  enticing  theory  about  obesity  and  decreased 
chemical  drives  to  breathe  is  alluded  to  in  a re- 
port of  an  obese  child  with  hypoventilation  and 
evidence  of  hypothalamic  injury.  The  patient  was 
found  to  have  a voracious  appetite,  diabetes  in- 
sipidus, lethargy  and  cyanosis.37  However,  this 
possible  central  nervous  system  abnormality  has 
not  proved  to  be  universal  in  patients  with  ohs, 
as  post-mortem  studies  on  these  patients  typically 
failed  to  show  any  consistent  central  nervous 
system  abnormalities. 

Sleep  Studies 

Hypersomnolence  is  a severe  and  striking  part 
of  the  ohs.  Joe  in  Dickens’  The  Posthumous  Pa- 
pers of  the  Pickwick  Club  fell  asleep  while  knock- 
ing on  a door.38  Burwell’s  patient  realized  that  he 
needed  medical  help  when  he  fell  asleep  holding 
a full  house  during  a poker  game.5  Patients  have 


also  been  known  to  fall  asleep  while  driving  a car. 

The  reasons  for  this  hypersomnolence  have 
only  recently  been  understood.  Because  acute 
elevations  of  arterial  Pco2  values  produce  dis- 
orientation, lethargy,  and  coma,  it  was  thought 
that  somnolence  was  related  to  carbon  dioxide 
narcosis.  However,  somnolence  does  not  corre- 
late with  an  elevated  Pco2.39'40  Indeed,  somno- 
lence usually  precedes  any  rise  in  Pco2  in  patients 
who  are  awake. 

Patients  with  an  acutely  elevated  Pco2  become 
disoriented,  obtunded  and  finally  comatose  and 
unarousable.  Patients  with  ohs  display  a different 
pattern,  with  irresistible  somnolence  yielding  to 
a deep  sleep  from  which  the  patient  can  be 
aroused.41 

Critical  studies  which  ultimately  led  to  the 
understanding  of  the  mechanism  of  sleep-wake- 
fulness disturbances  in  ohs  were  those  of  Gastaut, 
Tassinari  and  Duron,  who  documented  dramatic 
cyclic  breathing  pauses  or  apneas  in  certain  pa- 
tients with  ohs.39  During  such  pauses  airflow 
ceased  but  respiratory  effort,  measured  as  intra- 
thoracic  pressure  swings,  continued.  These  are 
termed  obstructive,  or  peripheral  apneas.  This 
intermittent  upper  airway  obstruction  was  ac- 
companied by  significant  hypercapnia  and  hy- 
poxemia.39 No  apneas  were  detected  during  wake- 
fulness. This  observation  has  been  extended  to 


Figure  1. — Nocturnal  sleep  rec- 
ord of  a patient  with  OHS  and 
obstructive  sleep  apnea.  Oral 
respiration  has  stopped  although 
thoracic  excursions  of  increas- 
ing effort  continue.  Pulmonary 
and  systemic  hypertension  are 
illustrated  along  with  the  cyclic 
bradycardia  often  found  in  OHS. 
(From  Coccagna  et  al"). 
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large  numbers  of  patients  with  ohs.0,18’22’39'44  The 
collected  evidence  shows  that  soon  after  the  onset 
of  sleep,  apnea  caused  by  upper  airways  obstruc- 
tion ensues,  accompanied  by  continued  but  inef- 
fective diaphragmatic  attempts  at  ventilation. 
Within  thirty  seconds  to  two  minutes,  the  arterial 
POv  falls  to  values  often  as  low  as  20  to  30  mm  of 
mercury  and  the  arterial  Pco2  rises  to  a range  of  60 
mm  of  mercury.  During  this  time  both  pulmonary 
and  systemic  hypertension11’42  occur,  probably 
caused  by  the  combined  effects  of  hypoxia,  hyper- 
capnia and  reflex  sympathetic  discharge.  Both 
right  and  left  ventricular  failure  may  ensue.  A 
sleep  recording  in  a patient  with  ohs  in  which 
some  of  these  findings  are  documented  is  shown 
in  Figure  1. 

The  cause  and  site  of  the  obstructive  apnea  are 
debatable.  Cinefluoroscopy  and  fiberoptic  obser- 
vation have  shown  that  during  sleep  the  tongue 
may  fall  backwards  into  the  posterior  pharynx. 
The  obstruction  appears  to  be  in  the  posterior 
pharynx  at  the  base  of  the  tongue.  A clue  to  the 
cause  of  the  obstruction  came  from  electromyo- 
graphic ( emg ) studies  of  several  muscles  whose 
function  is  to  insure  a patent  airway.  These 
muscles  have  a tonic  discharge  while  an  individ- 
ual is  upright  that  normally  intensifies  while 
supine  in  order  to  insure  airway  patency.  For 
example,  the  genioglossus  is  a large  muscle  lo- 
cated at  the  base  of  the  tongue,  and  active  con- 
traction of  this  muscle  appears  to  be  required  to 
maintain  a patent  airway.  Recent  electromyo- 
graphic studies  of  this  muscle  in  patients  with  ohs 
have  shown  that  suboptimal  emg  activity  may 
occur,  thus  allowing  the  base  of  the  tongue  to 
remain  prolapsed  against  the  posterior  pharynx.45 


The  possible  site  of  obstruction  is  shown  in  Figure 
2.  Bypassing  the  intermittent  obstruction  with  a 
nasopharyngeal  tube  has  reversed  the  symptoms 
of  ohs.22  In  obese  patients  with  a florid  noc- 
turnal obstructive  sleep  apnea  syndrome  trache- 
ostomy has  returned  arterial  blood  gas  values 
to  normal  and  has  dramatically  reversed  subjec- 
tive symptoms,  hypoxemia-induced  erythrocyto- 
sis,  pulmonary  hypertension  and  heart  failure.40’41 
Symptoms  return  and  signs  of  right  ventricular 
failure  and  erythrocytosis  recur  up  to  a year 
later  if  the  tracheostomy  tube  is  occluded.22 
Moderate  weight  loss  has  a beneficial  but  incom- 
plete effect  on  obstructive  apnea,  supporting  the 
view  that  the  distribution  of  fat  may  be  impor- 
tant.18 

At  the  end  of  the  apnea  the  electroencephalo- 
gram shows  that  the  sleep  stage  lightens,  frequently 
to  full  awakening,  and  ventilation  resumes  with 
a snorting  gasp  as  the  obstruction  is  broken.43 
The  PoL,  and  Pco^  values  return  toward  normal, 
only  to  enter  a new  cycle  a few  minutes  later. 
Such  patients  may  sleep  less  than  30  seconds  at 
a time,39  may  actually  be  awakened  over  30  times 
an  hour  and  may  spend  less  than  two  hours  in 
effective  sleep  per  night.39  Each  period  of  apnea 
lasts  from  15  to  60  seconds.43  In  the  morning  the 
patient  awakes  disoriented,  groggy  and  usually 
with  no  knowledge  of  the  recent  struggle.  Only 
the  patient’s  spouse  may  have  noted  the  snoring, 
twitching,  periodic  breathing  and  spells  of  cya- 
nosis. 

The  sleep  deprivation  sustained  by  these  pa- 
tients can  be  subtle,  and  often  only  psychiatric 
disturbances  are  evident.  Personality  disorders  in- 
cluding paranoia,  agitated  depression  and  hos- 


Figure  2. — Median  sections 
through  the  region  of  the  phar- 
ynx showing  the  probable  site 
of  obstruction.  Normally,  EMG 
activity  increases  in  the  supine 
position  in  an  attempt  to  insure 
a patent  airway.  Obstruction 
appears  to  occur  when  supine 
EMG  activity  is  greatly  dimin- 
ished. (Reproduced  by  permis- 
sion from  Harper  RM,  Sauerland 
EK:  The  role  of  the  tongue  in 
sleep  apnea,  In  Guilleminault  C, 
Dement  WC  (Eds):  Sleep  Apnea 
Syndromes.  New  York,  Alan  R. 
Liss  Inc,  1978,  p 225).  EMG  = 
electromyogram. 
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tility  have  been  shown  to  occur  frequently  and 
can  be  abolished  with  treatment.44  Life-threaten- 
ing accidents,  job  loss,  and  familial  alienation 
may  all  be  related  to  hypersomnolence. 

Life-threatening  arrhythmias  occurring  during 
obstructive  apneas  have  been  noted  in  these  pa- 
tients during  sleep.6  Although  tachyarrhythmias, 
including  ventricular  tachycardia,  occur,  severe 
cyclic  bradyarrhythmias  appear  to  be  more  com- 
mon (Figure  1).  It  is  likely  that  this  cyclic 
bradycardia  is  vagally  mediated  because  it  re- 
sponds to  atropine.  Cyclic  bradycardia  is  sug- 
gestive of  ohs,  and  affords  a convenient  means 
to  confirm  the  diagnosis  by  use  of  a Holter  moni- 
tor. The  occurrence  of  sudden  death  in  these 
patients  may  be  related  to  such  arrhythmias.40 

Clinical  Presentation  and  Diagnosis 

The  gross  obesity  and  hypersomnolence  of  the 
patient  with  classic  ohs  provide  an  unforgettable 
and  unfortunate  picture  (Figure  3).  However, 
the  diagnosis  in  mild  variants  of  the  syndrome  is 
more  difficult.  In  fact  such  patients  are  frequently 
mislabeled  and  treated  for  pure  erythrocytosis  in 
a hematology  clinic,  depression  or  paranoia  in  a 
psychiatric  unit,  idiopathic  congestive  heart  fail- 


Figure  3. — A woman  patient  in  whom  the  classic 
obesity  hypoventilation  syndrome  is  seen.  Irresistible 
hypersomnolence,  cor  pulmonale  and  polycythemia  were 
present.  Hypoventilation  was  severe  (arterial  carbon 
dioxide  tension  [PaCCL]  = 68  mm  of  mercury)  but  was 
normal  (PaCC>2  = 37  mm  of  mercury)  after  two  minutes 
of  voluntary  hyperventilation. 


ure  in  a cardiology  clinic,  or  atypical  chronic 
obstructive  pulmonary  disease  with  cor  pulmonale 
in  a general  medical  clinic. 

It  has  been  found  at  the  Stanford  University 
sleep  clinic  that  over  15  percent  of  patients  pre- 
senting with  insomnia  have  sleep  apnea  and  phy- 
siologic disturbances  similar  to  those  of  ohs.47 

Studies  of  patients  with  ohs  show  a five-year 
mortality  rate  of  over  50  percent  due  to  causes 
including  pulmonary  emboli,  respiratory  failure 
and  sudden  death.40-48 

Suspicion  followed  by  clinical  observation  play 
a major  role  in  diagnosing  ohs.  Disturbed  sleep, 
morning  headache,  idiopathic  heart  failure  or 
erythrocytosis  are  clues.  Because  of  an  almost 
amnesic  state  sometimes  produced  by  sleep  de- 
privation, subjective  complaints  may  be  absent. 
Frequently,  as  mentioned  earlier,  only  the  pa- 
tient’s spouse  will  recall  the  snoring,  spells  of 
apnea  or  episodes  of  cyanosis. 

Observing  the  patient  during  sleep  will  often 
provide  convincing  proof.  Cessation  of  airflow 
at  the  mouth  and  nose  while  vigorous  abortive 
attempts  at  breathing  continue,  is  diagnostic. 
Reliance  on  arterial  blood  gas  samples  taken 
during  wakefulness  to  detect  hypoventilation  is 
fraught  with  error.  Often  these  patients  hypoven- 
tilate  only  while  supine  or  asleep  and  when  ob- 
struction occurs. 

Patients  in  whom  the  classic  features  of  ohs 
are  seen  should  not  be  hard  to  diagnose  (see 
Table  1).  However,  in  more  subtle  cases,  noc- 
turnal monitoring  is  very  helpful. 

The  fiberoptic  ear  oximeter  may  be  used  to 
document  nocturnal  oxygen  desaturation.49  If 
desaturation  occurs  during  an  episode  of  obstruc- 
tive apnea  that  is  corrected  by  a nasopharyngeal 
tube,  the  desaturation  is  probably  due  to  an  ob- 
structive apnea.  If,  however,  saturation  falls 
without  obvious  diaphragmatic  excursions,  the 
apneas  may  be  centrally  mediated  and  not  ob- 


TABLE  1 — Features  of  the  Obesity-Hypoventilation 
Syndrome 


Primary 

Obesity 

Hypoventilation 

Hypersomnolence 


Secondary 

Polycythemia 

Cyanosis 

Periodic  respiration 
Psychiatric  disturbances 
Snoring 
Twitching 

Right  ventricular  failure 
Morning  headache 
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structive.  This  is  an  important  point  regarding 
the  choice  of  therapy. 

Cardiac  monitoring  is  also  a helpful  way  to 
evaluate  such  patients.  The  cyclic  episodes  of 
bradycardia  often  seen  in  these  patients  may  be 
the  first  clue  that  obstruction  is  occurring,  and 
reviewing  a 24  hour  Holter  recording  may  docu- 
ment arrhythmias  suggestive  of  apneas  occurring 
at  night. 

Documenting  nocturnal  obstructive  apneas  and, 
if  possible,  showing  improvement  after  several 
nights  sleep  with  a nasopharyngeal  tube  in  place 
should  be  required  before  any  invasive  form  of 
therapy  such  as  tracheostomy  is  attempted.  Be- 
cause some  patients  may  require  life-long  trache- 
ostomy, questionable  cases  should  be  referred  to 
an  experienced  sleep  laboratory  for  specific  diag- 
nosis. 

Treatment 

It  may  be  that  obstructive  apneas  and  other 
events  during  sleep  represent  the  most  pressing 
indications  for  treatment.  Life-threatening  forms 
of  obstructive  ohs,  particularly  those  associated 
with  serious  bradyarrhythmias  and  tachyarrhyth- 
mias, and  profound  oxygen  desaturation,  re- 
quire immediate  endotracheal  intubation  followed 
by  elective  tracheostomy.  In  less  serious  cases, 
weight  reduction  and  low  flow  oxygen  breathing 
benefit  many  patients. 

Weight  reduction  is  clearly  the  first  mode  of 
therapy  to  be  attempted  and  ventilation  can  be 
expected  to  improve  with  as  little  as  a 5 to  10 
percent  loss  of  body  weight.  After  such  a weight 
loss,  obstructive  apneas,  hypercapnia,  pulmonary 
hypertension  and  somnolence  often  lessen.18,43 
Unfortunately,  weight  reduction  is  often  not  pos- 
sible in  this  group  of  patients,  and  long-term  suc- 
cess is  unlikely.  When  the  attempt  at  losing 
weight  fails  and  the  degree  of  hypoxemia  is  severe, 
low  flow  oxygen  breathing  should  be  administered 
at  night.  Increasing  nocturnal  arterial  blood  oxygen 
saturation  to  about  90  percent  should  not  produce 
severe  coL.  retention  and  will  often  result  in  sub- 
stantial reversal  of  cor  pulmonale  and  erythro- 
cytosis,  although  the  obstructive  sleep  apneas 
may  continue. 

Another  approach  to  therapy  is  the  use  of 
progestational  agents.  Progesterone  is  known  to 
be  responsible  for  hyperventilation  in  pregnancy 
and  the  luteal  phase  of  the  menstrual  cycle.50’’-’1 
It  stimulates  alveolar  ventilation  with  a reduction 


TABLE  2. — Factors  Known  to  Exacerbate 
Hypoventilation  and  Hypoxemia 

Intrinsic  lung  diseases  Thyroid  insufficiency 

Altitude  Neuromuscular  disease 

Sedative-hypnotic  drugs  Mechanical  restriction 
Respiratory  tract  infections  Reactive  airways  diseases 
Congestive  heart  failure  Neurological  diseases 
Pulmonary  emboli 


in  Pco2  values  and  increases  the  ventilatory  re- 
sponse to  hypercarbia  and  hypoxia  in  normal 
persons.52  In  patients  with  ohs,  medroxyproges- 
terone acetate  improves  ventilation  and  reduces 
heart  failure  and  erythrocytosis,14’53  although  ob- 
structive apneas  may  continue. 

Patients  with  the  obstructive  form  of  ohs  have 
dramatically  responded  to  tracheostomy.  Within 
days,  florid  heart  failure,  hypersomnolence  and 
paranoid  ideations  have  disappeared.  Occlusion 
of  the  tracheostomy  tube  at  any  time  thereafter 
has  caused  the  syndrome  to  reoccur.22’40’41  In- 
dications for  tracheostomy  include  severe  as- 
phyxia, sleep  deprivation  due  to  nocturnal  arous- 
als  and  major  arrhythmias.  Alternatively,  a 
nasopharyngeal  tube  has  been  used  to  establish 
an  airway  each  night,  but  patient  acceptance  of 
this  has  not  been  good. 

Every  effort  must  be  made  to  exclude  or  mini- 
mize other  causes  of  hypoventilation  or  hypox- 
emia (see  Table  2).  These  causes  must  be 
evaluated  and  corrected  before  the  patient  can 
be  assumed  to  have  the  syndrome.  In  many  cases, 
the  patient  will  improve  after  elimination  of  a 
secondary  cause. 

REFERENCES 

1.  Weil  JV,  Kryger  MH,  Scoggin  CH:  Sleep  and  breathing  at 
high  altitude,  In  Guilleminault  C,  Dement  WC  (Eds):  Sleep 
Apnea  Syndromes.  New  York,  Alan  R.  Liss,  1978  (In  Press) 

2.  Mountain  R,  Zwillich  CW,  Weil  JV:  Hypoventilation  in  ob- 
structive lung  disease:  The  role  of  familial  factors.  N Engl  J 
Med  298:521-525,  1978 

3.  Sieker  HO,  Estes  EH  Jr,  Kelser  GA,  et  al:  A cardiorespira- 
tory syndrome  associated  with  extreme  obesity.  J Clin  Invest  34: 
916-917,  1953 

4.  Kerr  WJ,  Lagen  JB:  The  postural  syndrome  related  to  obesity 
leading  to  postural  emphysema  and  cardiorespiratory  failure.  Ann 
Intern  Med  10:569-595,  1936 

5.  Burwell  CS,  Robin  ED,  Whaley  RD,  et  al:  Extreme  obesity 
associated  with  alveolar  hypoventilation — A Pickwickian  syndrome. 
Am  J Med  21:811-818,  1956 

6.  Coccagna  G,  Mantovani  G,  Brignani  F,  et  al:  Continuous 
recording  of  the  pulmonary  and  systemic  arterial  pressure  during 
sleep  in  syndromes  of  hypersomnia  with  periodic  breathing.  Bull 
Physio-Path  8:1159-1172,  1972 

7.  Weil  MH,  Prasad  AS:  Polycythemia  of  obesity — Further 

studies  of  its  mechanism  and  a report  of  two  additional  cases. 
An  Intern  Med  46:60-67,  1957 

8.  Bedell  GN,  Wilson  WR,  Seebohm  PM:  Pulmonary  function 
in  obese  persons.  J Clin  Invest  37:1049-1060,  1958 

9.  Kaufman  BJ,  Ferguson  MH,  Cherniack  RM:  Hypoventilation 
in  obesity.  J Clin  Invest  38:500-507,  1959 

10.  Gilbert  R,  Sipple  JH,  Auchincloss  JH:  Respiratory  control 
and  work  of  breathing  in  obese  subjects.  J Appl  Physiol  16:21-26, 
1961 

11.  Addington  WW,  Pfeiffer  SH,  Gaensler  EA:  Obesity  and 
alveolar  hypoventilation.  Respiration  26:214-225,  1969 


392  NOVEMBER  1978  - 129  -5 


OBESITY-HYPOVENTILATION  SYNDROME 


12.  Alexander  JK,  Amad  KH,  Cole  VW : Observations  on  some 
clinical  features  of  extreme  obesity,  with  particular  reference  to 
cardiorespiratory  effects.  Am  J Med  32:512-524,  1962 

13.  Cullen  JH,  Formel  PF:  The  respiratory  defects  in  extreme 
obesity.  Am  J Med  32:525-531,  1962 

14.  Sutton  FD,  Zwillich  CW,  Creagh  CE,  et  al:  Progesterone 
for  outpatient  treatment  of  Pickwickian  syndrome.  Ann  Intern 
Med  83:476-479,  1975 

15.  Said  SJ : Abnormalities  of  pulmonary  gas  exchange  in 
obesity.  Ann  Intern  Med  53:1121-1129,  1960 

16.  Mellins  RB,  Balfour  HH,  Turino  GM,  et  al:  Failure  of 
automatic  control  of  ventilation  (Ondine’s  curse).  Medicine  49: 
487-504,  1970 

17.  Richter  T,  West  JR,  Fishman  AP:  The  syndrome  of  alve- 
olar hypoventilation  and  diminished  sensitivity  of  the  respiratory 
center.  N Engl  J Med  256:1165-1170,  1957 

18.  Hishikawa  Y,  Furuya  E,  Wakamatsu  H,  et  al:  A poly- 
graphic study  of  hypersomnia  with  periodic  breathing  and  primary 
alveolar  hypoventilation.  Bull  Physio-Path  Resp  8:1139-1151,  1970 

19.  Mcllroy  MB,  Eldridge  FL,  Thomas  JP,  et  al:  The  effect 
of  added  elastic  and  non-elastic  resistances  on  the  pattern  of 
breathing  in  normal  subjects.  Clin  Sci  15:336-344,  1956 

20.  Rochester  DF,  Enson  Y : Current  concepts  in  the  patho- 
genesis of  the  obesity-hypoventilation  syndrome.  Am  J Med  57: 
402-420,  1974 

21.  Sharp  JT,  Henry  JP,  Sweany  SK,  et  al:  The  total  work  of 
breathing  in  normal  and  obese  men.  J Clin  Invest  43:728-739, 
1964 

22.  Walsh  RE,  Michaelson  ED,  Harkleroad  LE,  et  al:  Upper 
airway  obstruction  in  obese  patients  with  sleep  disturbance  and 
somnolence.  Ann  Intern  Med  76:185-192,  1972 

23.  Holley  HS,  Milic-Emili  J,  Becklake  MR,  et  al:  Regional 
distribution  of  pulmonary  ventilation  and  perfusion  in  obesity.  J 
Clin  Invest  46:475-481,  1967 

24.  Read  DJC:  A clinical  method  for  assessing  the  ventilatory 
response  to  CO2.  Aust  Ann  Med  16:20-32,  1966 

25.  Zwillich  CW,  Sutton  FD,  Pierson  DJ : Decreased  hypoxic 
ventilatory  drive  in  the  obesity-hypoventilation  syndrome.  Am  J 
Med  59:343-348,  1975 

26.  Kronenberg  RS,  Gabel  RA,  Severinghaus  JW:  Normal 

chemoreceptor  function  in  obesity  before  and  after  ileal  bypass 
surgery  to  force  weight  reduction.  Am  J Med  59:349-356,  1975 

27.  Rodman  T,  Resnick  ME,  Berkowitz  RD,  et  al:  Alveolar 
hypoventilation  due  to  involvement  of  the  respiratory  center  by 
obscure  disease  of  the  central  nervous  system.  Am  J Med  32: 
208-217,  1962 

28.  Pedersen  J,  Torp-Pedersen  E:  Ventilatory  insufficiency  in 
extreme  obesity.  Acta  Med  Scand  167:343-352,  1960 

29.  Kronenberg  RS,  Drage  CW,  Stevenson  JE:  Acute  respira- 
tory failure  and  obesity  with  normal  ventilatory  response  to  carbon 
dioxide  and  absent  hypoxic  ventilatory  drive.  Am  J Med  62:772- 
776,  1977 

30.  Comroe  JH:  The  peripheral  chemoreceptor.  In  Fenn  WO, 
Rahn  H (Eds);  Handbook  of  Physiology.  American  Physiological 
Society,  Section  3,  1:557-583,  1964 

31.  Weil  JV,  Byrne-Quinn  E,  Sodal  IE,  et  al:  Hypoxic  ventila- 
tory drive  in  man.  J Clin  Invest  49:1061-1072,  1970 

32.  Weil  JV,  Byrne-Quinn  E,  Sodal  IE,  et  al:  Acquired  atten- 
uation of  chemoreceptor  function  in  chronically  hypoxic  man  at 
altitude.  J Clin  Invest  50:186-195,  1971 

33.  Sorensen  SC,  Severinghaus  JW:  Respiratory  insensitivity  to 


acute  hypoxia  persisting  after  correction  of  Tetralogy  of  Fallot. 
J Appl  Physiol  25:221-223,  1968 

34.  Vogel  JH,  Hartley  LH,  Jamieson  G,  et  al:  Impairment  o4 
ventilatory  response  to  hypoxia  in  individuals  with  obesity  and 
hypoventilation — A concept  of  the  Pickwickian  syndrome.  Circu- 
lation 36:11-258,  1967 

35.  Scoggin  CH,  Zwillich  CW,  Doeckel  RC,  et  al:  Familial 
aspects  of  decreased  hypoxic  ventilatory  response  in  endurance 
runners.  J Appl  Physiol  44:464-468,  1978 

36.  Collins  D,  Scoggin  C,  Zwillich  CW,  et  al:  Hereditary 
aspects  of  decreased  hypoxic  response.  J Clin  Invest  62:105-110 
1978 

37.  Fishman  LS,  Samson  JH,  Sperling  DR:  Primary  alveolar 
hypoventilation  syndrome  (Ondine’s  curse) — Association  with 
manifestations  of  hypothalamic  disease.  Am  J Dis  Child  110 
155-161,  1965 

38.  Dickens  C:  The  Posthumous  Papers  of  the  Pickwick  Club. 

39.  Gastaut  H,  Tassinari  LA,  Duron  B:  Polygraphic  study  of 
the  episodic  diurnal  manifestations  of  the  Pickwick  syndrome. 
Brain  Research  2:167-186,  1966 

40.  Coccagna  G,  Mantovani  M,  Brignani  F,  et  al:  Tracheostomy 
in  hypersomnia  with  periodic  breathing.  Bull  Physio-Path  Resp 
8:1217-1227,  1972 

41.  Kuhlo  W,  Doll  E:  Pulmonary  hypertension  and  the  effect 
of  tracheotomy  in  a case  of  Pickwickian  syndrome.  Bull  Physio- 
Path  Resp  8:1205-1216,  1972 

42.  Lonsdorfer  J,  Meviner-Caris  J,  Lampert-Benignus  E,  et  al: 
Haemodynamic  and  respiratory  aspects  of  the  Pickwickian  syn- 
drome. Bull  Physio-Path  Resp  8:1181-1192,  1972 

43.  Lugaresi  E,  Coccagna  G,  Mantovani  M,  et  al:  Hypersom- 
nia with  periodic  breathing — Periodic  apneas  and  alveolar  hypo- 
ventilation during  sleep.  Bull  Physio  Path  Resp  8:1103-1113,  1972 

44.  Sackner  MA,  Landa  J,  Forrest  T,  et  al:  Periodic  sleep 
apnea — Chronic  sleep  deprivation  related  to  intermittent  upper 
airway  obstruction  and  central  nervous  system  disturbance.  Chest 
67:164-171,  1975 

45.  Sauerland  EK,  Harper  RM:  The  human  tongue  during 

sleep — Electromyographic  activity  of  the  genioglossus  muscle.  Exp 
Neurol  51:160-170,  1976 

46.  MacGregor  Ml,  Block  AJ,  Ball  WC  Jr:  Serious  complica- 
tions and  sudden  death  in  the  Pickwickian  syndrome.  J Hopkins 
Med  J 126:279-295,  1970 

47.  Guilleminault  C,  Tilkian  A.  Dement  WC:  The  sleep  apnea 
syndromes.  Ann  Rev  Med  27:465-484,  1976 

48.  Miller  A,  Granada  M:  In-hospital  mortality  in  the  Pick- 
wickian syndrome.  Am  J Med  56:144-150,  1974 

49.  Scoggin  C,  Nett  L,  Petty  TL:  Clinical  evaluation  of  a new 
ear  oximeter.  Heart  and  Lung  6:121-126,  1977 

50.  Goodland  RL,  Reynolds  JG,  Pommerenke  WT:  Alveolar 
carbon  dioxide  tension  levels  during  pregnancy  and  early  puer- 
periurn.  J Clin  Endocr  14:522-530,  1954 

51.  Doring  GH,  Ioeschcke  HH:  Atrnung  und  Saure-Basengleich- 
ogewicht  in  der  Schwangerschaft.  Pfluegers  Arch  Gesamte  Physiol- 
Menschen  Tiere  249:437-451,  1947 

52.  Zwillich  CW,  Natalino  MR,  Sutton  F,  et  al:  Effects  of 
progesterone  on  ventilation  in  normal  man.  J Clin  Lab  Med  (In 
Press) 

53.  Lyons  H,  Huang  CT:  Therapeutic  use  of  progesterone  in 
alveolar  hypoventilation  associated  with  obesity.  Am  J Med  44: 
881-888,  1968 


THE  WESTERN  JOURNAL  OF  MEDICINE  393 


Specialty 

Conference 


Refer  to:  Connor  JD,  Williams  RA,  Thompson  MA,  et  al:  Plague 
in  San  Diego — Interdepartmental  Conference — University 
of  California  Medical  Center  and  Childrens  Hospital  and 
Health  Center,  San  Diego;  and  Department  of  Public 
Health,  County  of  San  Diego  (Specialty  Conference). 
West  J Med  129:394-406,  Nov  1978 


Participants 

JAMES  D.  CONNOR,  MD 
ROGER  A.  WILLIAMS,  MD 
MURIEL  A.  THOMPSON,  DrPH 
MICHELE  GINSBERG,  MD 
SANDRA  DALEY,  MD 


Plague  in  San  Diego 


From  the  Department  of  Pediatrics, 
University  of  California  Medical  Cen- 
ter, San  Diego;  the  Department  of 
Pathology,  Childrens  Hospital  and 
Health  Center,  San  Diego,  and  the 
Department  of  Public  Health,  County 
of  San  Diego 


James  D.  Connor,  md:*  Bubonic  plague  occurs 
most  frequently  in  children  and  adolescents.  In 
some  areas  of  California  and  the  Southwest,  in- 
sect vectors  and  wild  rodents  together  provide 
endemic  foci  for  plague,  from  which  there  is  oc- 
casional distribution  to  persons  traveling  to  those 
areas.  The  clinical  syndrome  of  bubonic  plague 
fits  very  well  within  a group  of  syndromes  of 
febrile  origin  in  pediatrics;  therefore,  the  usual 
clinical  presentation  of  plague  is  difficult  to  recog- 
nize unless  the  index  of  clinical  suspicion  is  high. 
The  clinical  syndrome  and  the  bacterial  infection 
are  treatable  by  readily  available  means.  Diag- 
nostic laboratory  procedures  are  available  in  San 
Diego  county;  the  diagnosis  is  easily  made  once 
the  necessity  of  making  a diagnosis  is  recognized. 
The  bacterial  infection  and  clinical  syndrome 
yield  to  treatment  quickly  with  a low  mortality; 
if  the  infection  is  not  recognized,  the  mortality 
is  very  high  and  the  syndrome  time  is  very  short. 
For  these  reasons  we  felt  that  we  as  pediatricians 
should  become  acquainted  with  plague.' 3 The 

♦Professor  of  Pediatrics. 

Dr  Thomas  Quan  of  the  Center  for  Disease  Control  Plague 
Laboratory  in  Fort  Collins,  Colorado,  shared  slides  that  allowed 
us  to  compose  tables  of  biochemical  reactions.  He  also  supplied 
slides  showing  phage  test  results  and  fluorescent  antibody  stain 
reaction,  along  with  specific  conjugate  and  phage  test  strips  that 
made  identification  of  the  isolate  possible. 

Reprint  requests  to:  James  D.  Connor,  MD,  Head.  Pediatric 
Infectious  Diseases,  M-009,  University  of  California,  San  Diego, 
La  Jolla,  CA  92093. 


recent  plague  death  in  the  county  is  the  only 
recorded  case  of  the  plague  in  San  Diego.  This 
conference  discusses  the  various  aspects  of  plague 
in  children:  pathogenesis,  pathology,  clinical  diag- 
nosis, bacteriologic  diagnosis  and  treatment.  Doc- 
tor Daley  will  present  the  case  for  us. 

Sandra  Daley,  md:1  The  patient  is  a white  girl, 
aged  3 years  and  9 months,  who  was  in  good 
health  until  five  days  before  admission  to  hos- 
pital. While  on  vacation  with  her  family  at  Lake 
Tahoe,  she  became  ill,  with  fever,  delirium  and 
vomiting.  Her  parents  administered  aspirin,  but 
the  child  was  unable  to  keep  any  medicine  down. 
The  fever  persisted;  at  the  height  of  fever,  brief 
jerky  and  kicking  movements,  which  lasted  a few 
seconds,  were  noted.  She  was  lucid,  and  her 
parents  did  not  notice  any  rolling  back  of  the 
eyes.  Because  of  her  illness,  the  family  returned 
to  San  Diego.  On  the  evening  of  their  return,  she 
was  seen  in  the  emergency  room  of  a local  hos- 
pital, where  it  was  noted  that  she  had  a tempera- 
ture of  38.9°C  (102°F),  a heart  murmur  and 
tonsillitis.  Penicillin  was  prescribed  at  125  mg 
four  times  a day  and  an  aspirin  suppository  was 
given,  which  promptly  reduced  her  fever.  The 
following  day,  although  she  ate  poorly  and 
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vomited  a dose  of  aspirin,  her  parents  felt  she 
was  somewhat  improved.  Two  days  before  admis- 
sion to  hospital  she  was  notably  improved  and 
was  able  to  sit  at  the  table  with  the  family  and 
eat.  She  remained  febrile  throughout  this  time, 
however.  One  day  before  admission  to  hospital 
she  appeared  worse  to  the  family.  She  complained 
of  generalized  pain  as  well  as  pain  in  her  left 
elbow.  She  was  taken  to  the  emergency  room  of 
a second  local  hospital  where  an  analysis  of 
urine  was  ordered  but  no  urine  was  obtained.  A 
blood  test  was  interpreted  as  suggestive  of  infec- 
tion. An  x-ray  study  of  the  left  elbow  was  said 
to  show  no  abnormalities  and  the  parents  were 
instructed  to  continue  with  the  administration  of 
penicillin.  The  morning  of  admission  she  awoke 
again  with  fever;  in  the  left  axilla  was  noted  a 
lump  that  was  not  erythematous  and  was  non- 
tender. She  was  taken  to  see  her  private  physician, 
who  noted  the  left  axillary  mass,  the  fever  and  a 
significant  left  shift  of  the  complete  blood  count 
done  in  the  emergency  room  the  night  before.  He 
then  referred  the  child  to  Childrens  Hospital  for 
admission. 

Her  past  history  was  remarkable  for  Hemophi- 
lus influenzae  B cellulitis  at  the  age  of  9 months. 
Growth  and  development  had  been  normal  and 
she  lacked  immunization  boosters  for  diphtheria- 
pertussis-tetanus  immunization  and  oral  polio- 
vaccine.  Review  of  systems  revealed  she  had  not 
been  around  any  ill  children.  She  had  received 
no  recent  injuries  and  had  ingested  nothing  un- 
usual. She  had  been  constipated  for  several  days 
but  had  had  a normal  bowel  movement  early  in 
the  day  of  admission. 

Physical  examination  revealed  a well-developed 
girl,  with  a heart  rate  of  140  per  minute,  shallow 
respiration  at  a rate  of  70  per  minute,  blood 
pressure  of  120/80  mm  of  mercury  and  tempera- 
ture of  39.3°C  (102.7°F).  Her  skin  appeared  to 
be  somewhat  dry  and  mottled.  There  were  no 
rashes,  petechiae  or  purpura  noted.  Results  of 
ear,  nose  and  throat  examination  were  essentially 
normal.  The  chest  was  clear  to  auscultation.  The 
liver  was  palpated  approximately  4 cm  below  the 
right  costal  margin  and  was  smooth  and  non- 
tender. A spleen  tip  was  barely  palpable.  A 3-cm 
left  axillary  mass  was  nontender  and  nonerythe- 
matous  and  was  not  warm  to  touch.  Neurologic 
examination  showed  an  alert,  awake  and  active 
child  who  was  otherwise  normal. 

Approximately  30  minutes  after  admission  to 


hospital,  she  experienced  increasing  tachypnea. 
Re-examination  at  that  time  revealed  no  other 
differences  from  results  of  the  initial  examina- 
tion. She  had  a second  normal  bowel  movement 
at  that  time. 

An  hour  after  admission,  her  skin  appeared  to 
be  somewhat  more  mottled  than  previously,  but 
she  remained  alert  with  appropriate  behavior 
while  an  intravenous  infusion  was  being  started. 
Because  of  the  difficulty  in  starting  the  intraven- 
ous infusion  and  concern  about  increased  mot- 
tling with  continued  tachypnea,  she  was  transferred 
to  the  intensive  care  unit  for  closer  monitoring 
and  placement  of  a cutdown.  Immediately  after 
transfer  she  vomited,  suffered  a generalized  tonic- 
clonic  seizure  with  stiffening  of  all  extremities 
and  arching  of  the  neck,  became  cyanotic  and 
had  a cardiopulmonary  arrest.  She  was  promptly 
intubated  and  resuscitated.  A cutdown  was  placed 
in  the  right  saphenous  vein.  She  was  given  IU0 
percent  oxygen  and  was  given  bicarbonate,  epine- 
phrine, calcium  and  isoproterenol  hydrochloride 
(Isuprel®).  In  spite  of  vigorous  cardiac  pulmo- 
nary resuscitation,  the  patient  did  not  respond; 
she  was  pronounced  dead  after  an  hour  and  20 
minutes.  Subsequent  laboratory  data  on  the  day 
of  admission  revealed  a leukocyte  count  of  41,- 
000  per  cu  mm,  hemoglobin  of  1 1 grams  per  dl 
and  Gram-negative  rods  were  reported  seen  on 
the  peripheral  smear  with  Wright  stain. 

Dr.  Connor:  What  I would  like  to  do  in  a few 
minutes  is  to  point  out  the  pathogenesis  of  plague 
starting  with  the  biting  flea.  I would  like  to  also 
point  out  the  milestones  that  we  can  identify  as 
being  important  in  the  cycle  of  pathogenesis  and 
in  some  way  relate  to  that  cycle  the  clinical  events 
that  might  be  recognizable  and  helpful  in  the 
development  of  a diagnostic  suspicion  that  would 
allow  case  diagnosis. 

Figure  1 is  the  kind  of  scheme  I have  used  to 
acquaint  myself  with  pathogenesis  of  plague.  At 
the  top  of  the  figure  is  shown  an  event  that  is 
generally  uncommon  in  pathogenesis  of  disease; 
that  is,  an  injection  of  nonvirulent  bacteria  pro- 
gressing to  generalized  fatal  infection  through 
mechanism  and  factors  contributed  by  the  in- 
fected host.4  Most  of  the  1,000  to  12,000  bac- 
teria that  are  injected  during  the  regurgitant  feed- 
ing of  the  vector  flea  are  killed  at  the  site  by 
phagocytosing  neutrophilic  leukocytes.  There  is 
usually  no  inflammation  at  the  bite  site;  some- 
times a minute  abscess  develops  but  that  is  in- 
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frequent.  However,  despite  phagocytosis  by  the 
host  of  most  of  the  infected  bacilli,  an  essential 
step  in  the  survival  and  ultimate  progression  of 
the  infection  also  occurs  at  the  site  or  within 
inguinal  lymph  nodes;  that  is,  engulfment  by 
monocytes  but  survival  of  intracellular  bacilli 
allowing  replication  in  the  host  at  a higher  tem- 
perature. Therefore,  during  the  incubation  period 
of  three  to  seven  days,  there  is  initial  replication 
within  the  host’s  monocytes  at  a temperature  that 
provides  increasing  virulence.  The  differentia] 
between  flea  temperature  of  28 °C  and  tempera- 
ture of  37°C  ( 82.4°F  and  98.6°F)  in  the  host 
provides  for  a change — not  a mutation — in  the 
bacterium  from  avirulent  to  virulent  form.  During 
that  time,  plague  bacilli  become  highly  encapsu- 
lated and  acquire  factors  known  as  virulence  fac- 
tors V and  W.  The  incubation  period  thus  is  the 


Source 


Flea  bite  (most  common  source) 

Saliva  or  aerosol,  bite  or  swallow 
(unusual  but  documented) 

Infected  animal  tissues  (rare,  but  documented) 

I 

Limited  or  no  bacillary  replication  at  site  of  entrance 
[Lack  of  virulence  factors,  rough  strain,  phagocyto! 
[sis  sensitive  bacilli  (flea) 

i 

Monocyte  engulfment,  transport  and  intracytoplas- 
mic  multiplication 

I 

Survival  and  rising  multiplication  in  reticuloendo- 
thelial system  (local  or  multiple  sites) 

[Virulence  factors,  encapsulated  smooth  strains! 
[antiphagocytic  J 

1 


\ 


endotoxin  release 


secondary  bacteremia 
(no  phagocytosis) 


disseminated 

intravascular 

coagulation 


rising  bacteremia 
(no  phagocytosis) 


direct  organ  invasion 


vascular  thrombosis 
myocarditis 
meningitis 
shock 

cardiopulmonary  arrest 


Figure  1. — Pathogenesis  of  plague. 


TABLE  1. — Differential  Diagnosis  of  Bubonic  Plague 

Lymphadenitis,  acute 
streptococcal 
staphylococcal 
granuloma  inguinale 
lymphopathia  venereum 
Pasteurella  tularensis 
cat-scratch  disease 
Pasteurella  multocida 
mycobacteriosis  (atypical,  fast  grower) 
Pharyngeal  diphtheria 
Acute  parotitis 
Peritonsillar  abscess 
Appendicitis 

Hip-joint  pyogenic  arthritis 
Mesenteric  lymphadenitis 


first  and  essential  phase  in  pathogenesis  of  plague. 

During  the  second  phase,  rapid  bacterial  re- 
plication occurs  within  one  or  more  lymph  nodes, 
provided  for  by  the  antiphagocytic  nature  of  the 
virulence  factors.  Encapsulated  plague  bacteria, 
replicating  at  animal  body  temperature,  are  highly 
resistant  to  phagocytosis  and  killing.  Therefore, 
the  progression  of  the  infection  within  the  regional 
lymph  node  is  relatively  rapid  and  virulent,  lead- 
ing to  development  of  local  inflammatory  signs 
and  concomitant  systemic  complaints,  usually  at 
the  same  time. 

In  95  percent  of  all  cases  of  plague,  patients 
present  with  one  enlarged  node,  a regional  lymph 
node  draining  the  bite  site.'  Enlarged  nodes  may 
be  found  at  different  locations  throughout  the 
body,  most  commonly  in  lower  extremities  where 
they  are  more  frequently  femoral  and  inguinal 
nodes,  less  commonly  in  upper  extremities  where 
they  are  more  frequently  axillary  and  less  fre- 
quently epitrochlear.  Nodes  appear  less  com- 
monly in  the  neck  and  are  least  frequent  in  the 
anterior  cervical  region.  The  lesson  is  that  almost 
any  area  of  regional  adenopathy  may  present, 
including  deep  glands  such  as  the  iliac  or  deep 
cervical,  making  the  immediate  diagnosis  some- 
times very  complicated. 

Due  to  the  rapidly  expanding  node  infection, 
pain  at  the  site  and  in  the  area  of  involvement 
may  be  most  severe;  the  pain  may  be  so  great 
at  the  site  or  within  the  quadrant  of  involvement 
that  the  lymph  gland  involved  may  be  overlooked 
or  thought  not  to  be  the  cause  of  pain.  I think 
such  findings  should  increase  the  index  of  sus- 
picion more  than  the  similar  ones  that  occur  in 
a broad,  recognized  etiologic  spectrum  of  lym- 
phadenitis (Table  1).  The  infected  lymph  gland 
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that  is  involved  may  be  the  site  of  so  much  pain 
that  the  entire  joint  or  quadrant  may  be  immo- 
bilized from  the  day  of  onset.  The  pain  of  the 
lymph  gland,  upon  examination,  is  usually  ex- 
quisite particularly  in  the  early  phase,  regardless 
of  size.  As  the  gland  expands  and  finally  sup- 
purates, the  pain  may  be  less.  This  is  easily  con- 
fused with  pyogenic  arthritis,  deep  inguinal  ade- 
nitis of  streptococcal  origin  and  similar  syndromes 
in  deep  nodes.  Frequently  in  bubonic  plague  no 
involvement  of  soft  tissue  is  recognized;  later 
involvement  of  soft  tissue  is  usually  characterized 
by  inflammatory  edema  with  or  without  erythema. 
These  findings,  exquisite  pain  and  tenderness  with 
immobilization  of  the  quadrant  or  an  extremity 
would  point  toward  adenitis  of  plague  infection 
as  well  as  toward  other  kinds  of  frequent  diag- 
noses we  make  in  pediatric  patients. 

To  return  to  continuing  pathogenesis:  A sys- 
temic reaction  is  also  occurring  at  the  time,  de- 
pending upon  production  by  replicating  bacteria 
of  typical  Gram-negative  bacterial  endotoxin  or 
an  exotoxin  peculiar  to  the  plague  bacillus,  as 
yet  poorly  characterized.  The  progress  of  this 
stage  is  rapid  due  to  the  fact  that  phagocytosis 
does  not  work  in  either  monocytic  cells  or  neu- 
trophilic cells.  Therefore,  rapid  replication  con- 
tinues; bloodstream  invasion  occurs  secondarily, 
and  bacterial  replication  occurs  there  also.  This 
stage  is  accompanied  by  a feeling  of  intense  ill- 
ness in  the  patient.  Right  from  the  first  day  of 
illness  the  patient  may  have  high  fever,  a sense 
of  prostration,  a feeling  of  impending  doom, 
lethargy,  chilly  feelings  or  overt  chills,  and  may 
be  septic  out  of  proportion  to  what  you  may  find 
on  physical  examination  at  that  time. 

If  untreated,  the  last  stage  of  this  progressive 
syndrome  goes  on  to  be  marked  bacteremia.  Some 
findings  out  of  the  Vietnam  experience  of  the 
1960s  reported  by  Butler5  point  out  rising  bac- 
teremia with  maximum  bloodstream  infection 
with  10-  to  1 0,;  bacteria  per  ml  of  blood.  Shock 
and  death  are  common  consequences  of  that 
condition  as  contrasted  to  nonbacteremic  bubonic 
plague,  in  which  mortality  is  much  lower. 

At  this  stage,  San  Diego’s  patient  had  a marked 
bacteremia,  and  bacteria  were  noted  in  a periph- 
eral smear  of  her  blood  (Figure  2).  In  such  a 
smear  polymorphonuclear  cells  are  characteris- 
tically found  in  large  numbers  without  any  evi- 
dence of  phagocytosis.  The  plague  bacillus  also 
induces  an  anti-opsonin  factor  in  blood  and  pro- 


gressively arranges  for  itself  “free”  replication 
within  tissues,  organs  and  blood.  In  lethal  infec- 
tions, the  end  comes  as  a direct  result  of  massive 
bacterial  invasion  in  blood  and  tissue;  relative  to 
that,  plague  endotoxin  activity  is  probably  of 
lesser  relative  importance.1'  Vascular  thrombosis, 
myocarditis  and  meningitis  all  occur,  as  well  as 
shock  and  cardiopulmonary  arrest,  as  developed 
in  the  patient  we  are  discussing.  The  rapidity  of 
the  lethal  infection  is  brought  out  by  this  case. 
Physicians  have  precious  little  time  to  act;  a 
period  of  only  three  to  five  days  to  mount  an 
appropriate  diagnostic  and  therapeutic  response 
is  not  unusual. 

Differential  diagnosis  of  bubonic  plague  in- 
cludes a number  of  childhood  infections  (Table 
1 ).  Some  characteristics  of  these  infections  do 
match  up  with  plague  diagnosis,  some  obviously 
do  not.  I offer  the  list  only  to  indicate  that  this 
is  the  kind  of  pediatric  infectious  disease  spectrum 
we  might  think  about  and  to  stress  that  plague 
should  be  included  in  it,  in  San  Diego,  regardless 
of  the  fact  that  we  have  only  seen  one  case  and 
that  in  1977.  We  need  to  develop  an  index  of 
suspicion  and  appropriate  screening  for  plague 
along  with  other  conditions  in  the  differential 
diagnosis  of  cellulitis  and  lymphadenitis. 

Unlike  most  hard,  tender,  nonfluctuant  lymph 
glands,  the  plague-infected  gland  should  be 
needled  to  make  an  immediate  diagnosis;  the 
diagnosis  can  be  established  by  providing  the 
laboratory  with  appropriate  specimens.  Needle 
aspiration  of  the  nonfluctuant  node  or  excision 
should  probably  be  done  under  antibiotic  therapy 
to  prevent  bacteremia  as  a result  of  manipulation. 
It  should  be  done  immediately  upon  developing 
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Figure  2. — Peripheral  blood  smear  illustrating  massive 
bacteremia. 
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TABLE  2. — Epidemiological  Circumstances  Favoring 
Diagnosis  of  Plague 

Nonurban  residence  (particularly  southwestern  part  of 
United  States) 

Domestic  cats  or  dogs  known  to  have  wild  animal  contact 
Sick  animal  contact,  recently 
Recent  camping  or  sleeping  on  the  ground 
Known  flea  bites 

Known  plague  area,  visit  or  residence 
Plague  in  the  family  or  community,  recently 


a clinical  index  of  suspicion.  The  node  should  be 
entered  with  a needle  and  a saline  wash  of  the 
gland  should  be  sent  to  the  diagnostic  laboratory 
for  stain  and  culture.  If  removed  surgically,  the 
node  should  be  used  also  to  make  imprints  on  a 
slide  to  search  for  plague  bacteria.  This  situation 
is  unusual  to  pediatricians  and  surgeons  alike  in 
that  we  usually  do  not  aspirate  small,  tender,  hard 
nodes  but  wait  for  fluctuation.  However,  it  is  not 
appropriate  to  wait  for  staging  or  fluctuation  in 
plague.  When  node  fluctuation  is  present,  pus  can 
be  taken  for  an  immediate  diagnosis.  If  the  lymph 
gland  involved  is  deep,  a physician  may  not  be 
suspicious  of  plague;  clinical  suspicion  is  usually 
based  upon  characteristic  physical  findings.  In 
some  cases  published  in  the  radiological  literature, 
deep  lymph  nodes  involved  by  bubonic  plague 
were  visualized  on  radioscan.7’8 

When  the  clinical  index  of  suspicion  has  been 
reached,  epidemiological  factors  may  obligate 
prompt  consideration  of  plague  in  the  differential 
(Table  2).  Such  factors  are  important  in  develop- 
ing an  appropriate  differential  diagnosis.  Con- 
sidering experience  in  California  and  the  south- 
western United  States,  there  should  have  been 
some  recent  contact  by  the  family  group  of  the 
patient  with  the  outdoors  or  with  animals  that 
are  in  contact  with  the  outdoors  or  with  wild 
animals,  or  travel  to  an  area  of  endemic  animal 
plague  where  insect  vector  and  the  rodent  host 
are  known  to  come  together  in  order  for  plague 
to  be  considered  strongly  in  the  differential  diag- 
nosis. However,  recent  reports  also  tell  about 
sick  domestic  cats  transmitting  plague  to  owners 
and  children.  Doctor  Ginsberg  will  talk  more 
about  such  epidemiological  factors  in  the  latter 
part  of  this  conference. 

The  mortality  of  bubonic  plague,  appropriately 
treated  with  antibotics,  is  low,  less  than  5 percent. 
The  diagnosis  can  be  established  in  time  to  arrive 
at  that  satisfactory  result.  The  syndrome  and  the 
bacterial  infection  respond  dramatically  to  anti- 
biotics. Pharyngeal  plague,  a subset  of  bubonic 


plague  that  occurs  in  adults,  is  a mild  condition 
also  called  pestis  minor  and  is  the  only  non-life- 
threatening  variety  of  this  disease  recognized. 
Primary  septicemic  plague  comes  from  already 
virulent  sources  of  plague  infection,  such  as  an  in- 
fected animal  host — from  the  lick  of  a dog  or  from 
a cat  with  adenitis  in  which  the  infecting  bacteria 
already  have  achieved  encapsulation  and  viru- 
lence. No  symptomatic  node  infection  develops. 
The  patient  is  very  soon  drastically  ill  with  septi- 
cemia and  bacteremia  and  dies  in  three  or  four 
days.  Pneumonic  plague  is  a similar  kind  of  syn- 
drome in  which  human-to-human  transmission 
brings  about  devastating,  rapidly  fatal  disease. 
A California  veterinarian  died  recently  of  this 
form  of  disease  acquired  from  an  infected  dog — 
not  a person — transmitted  during  postmortem 
examination  of  the  animal  carcass. 

Streptomycin  probably  is  the  drug  of  choice 
even  yet — with  20  to  50  mg  per  kg  of  body  weight 
per  day  by  intramuscular  injection  yielding  a low 
mortality  in  bubonic  plague.  With  streptomycin, 
there  is  some  controversy  about  the  problem  of 
Jarisch-Herxheimer  reaction,  but  this  probably 
is  not  clinically  important.  It  may  be  important 
to  add  a systemic  antibiotic  by  the  intravenous 
route  since  meningitis  has  been  reported  to  have 
developed  in  patients  receiving  streptomycin  intra- 
muscularly. Although  tetracycline  is  a very  good 
drug,  it  is  difficult  to  give  intravenously;  more- 
over, among  other  disadvantages,  it  is  painful, 
stains  teeth,  and  is  stored  in  bone.  Chlorampheni- 
col by  the  intravenous  route  is  probably  the  drug 
of  second  choice  as  it  rapidly  controls  bacteremia 
and  prevents  the  late  occurrence  of  meningitis.  It 
is  important  to  use  two  drugs  in  bubonic  plague 
and  these  are  the  drugs  of  choice. 

Roger  A.  Williams,  md:*  Doctor  Connor  has 
discussed  the  pathogenesis  of  plague,  and  I think 
you  will  see  that  this  particular  case  demon- 
strates well  the  pathogenic  mechanisms  that  result 
in  fatal  bubonic  plague. 

The  presence  of  large  numbers  of  plague  bacilli 
seen  in  the  peripheral  blood  smear  (Figure  2) 
illustrates  the  massive,  uninhibited  multiplication 
of  these  bacteria  after  they  have  been  activated 
and  have  become  resistant  to  phagocytosis  by  the 
phagocytic  cells  of  the  host. 

In  the  axillary  bubo,  other  pathogenic  features 
of  the  plague  bacilli  can  be  seen  in  the  extensive 

♦Chief,  Pediatric  Pathology,  Childrens  Hospital  and  Health 
Center. 
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hemorrhagic  tissue  necrosis  caused  by  large  num- 
bers of  bacilli  (Figure  3).  On  high-power  exami- 
nation of  the  lymph  node  we  can  see  tremendous 
numbers  of  bacilli  forming  sheets  of  organisms 
which  replace  the  previously  existing  lymph  node 
architecture,  notably  without  much  of  a suppura- 
tive reaction  (Figure  4). 

Similar  hemorrhagic  and  necrotizing  changes 
were  noted  in  the  heart,  involving  myocardium, 
endocardium  and  epicardium,  again  with  large 
numbers  of  organisms  present  in  the  necrotic  foci. 
As  before,  no  significant  suppuration  was  noted. 
These  foci  of  hemorrhage  can  be  seen  grossly  as 
petechial  hemorrhages  or  small  ecchymoses. 

In  the  lungs,  similar  areas  of  hemorrhage  and 
necrosis  with  multiplication  of  organisms  were 
noted,  most  prominently  in  a perivascular  distri- 
bution related  to  large  and  medium-sized  pulmo- 
nary arteries  and  veins.  In  addition,  the  lungs 
demonstrated  another  mechanism  of  pathogenesis 
of  plague,  that  of  disseminated  intravascular  co- 


agulation. In  many  of  the  small  pulmonary  blood 
vessels  are  thrombi  in  which  moderate  to  large 
numbers  of  plague  bacilli  are  enmeshed  (Figure 
5). 

Microthrombi  related  to  disseminated  intra- 
vascular coagulation  were  widespread  in  a variety 
of  other  organs  including  the  liver,  spleen  and 
kidneys.  On  gross  examination,  the  spleen  and 
liver  were  found  to  be  enlarged;  microscopic 
examination  of  these  organs  showed  clusters  of 
organisms  in  the  sinusoids.  The  kidneys  were 
severely  affected,  with  a number  of  petechial 
hemorrhages  over  the  surface  and  widespread 
involvement  of  glomerular  capillaries  and  renal 
arterioles  with  microthrombi  incorporating  vari- 
able numbers  of  bacteria  (Figure  6). 

In  summary,  the  pathogenic  mechanisms  of 
plague  are  well  demonstrated  in  the  pathologic 
anatomy  of  this  patient,  manifested  by  uninhi- 
bited multiplication  of  large  numbers  of  bacteria, 
hemorrhagic  tissue  necrosis  and  disseminated  in- 
travascular coagulation. 


gap  | ; >*/  *//;- 


* H 

xT-% 
v, ' ' S 


;‘v  'T-'. 


• • ' 


Figure  3. — Hemorrhagic  tissue  necrosis  with  massive 
tissue  invasion  by  plague  bacilli. 


Muriel  A.  Thompson,  drphT  Regarding  labo- 
ratory aspects  of  Yersinia  pestis  identification, 
the  specimens  that  come  to  the  laboratory  for 
diagnosis  may  consist  of  aspirates,  blood,  spu- 
tum, throat  swabs  or  autopsy  material;  or,  as 
in  this  particular  case,  the  isolation  may  come 
from  spinal  fluid.  I think  that  the  hospital  mi- 
crobiology laboratory  is  to  be  commended  for 
the  identification  and  for  rapid  assistance  in  the 
diagnosis  of  this  case.  I stress  the  need  to  pass 
along  the  case  history  with  specimens  submitted 
to  the  laboratory;  in  this  case,  the  accompany- 
ing history  prompted  personnel  of  the  hospital 

tChief,  Public  Health  Laboratory. 
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Figure  4. — Numbers  of  bacilli  forming  sheets  of  organ- 
isms which  replace  the  previously  existing  lymph  node 
architecture,  without  much  suppurative  reaction. 
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Figure  5. — Thrombi  enmeshed  with  plague  bacilli  in 
small  pulmonary  vessels. 
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laboratory  to  consider  plague  in  the  differential 
diagnosis. 

The  bacteriology  of  plague  began  in  1894 
in  Hong  Kong,  with  the  discovery  of  the  organ- 
ism by  Alexandre  Yersin,  who  identified  and 
classified  the  bacillus.  The  organism  is  a Gram- 
negative, aerobic,  facultative-anaerobic,  non- 
spore-forming coccobacillus,  relatively  large,  with 
slightly  pointed  ends,  a characteristic  that  helps 
to  differentiate  it  from  other  bipolar-staining 
organisms.  Wayson  stain,'-'  a combination  of 
carbol-fuchsin  and  methylene  blue,  is  better  than 
Wright  stain  to  show  up  the  bipolar  characteristic. 
The  organism  grows  easily  and  readily  on  most 
media.  The  colonies  at  24  hours  are  tiny,  but  at 
48  hours  they  measure  1 to  2 mm  and  are  quite 
easily  recognizable.  They  grow  well  in  most  hos- 
pital laboratories  upon  a 5 percent  blood  agar 
base.  The  optimum  temperature  of  growth  is 
28 °C.  However,  for  a number  of  the  diagnostic 
tests,  the  organisms  must  be  cultivated  at  about 
30°C.  Our  laboratory  procedures  usually  call 
for  35 °C  so  that  fraction  1 (the  capsular  or 
envelope,  heat-labile,  protein  antigen  of  Y.  pes- 
tis),lu  which  is  important  in  diagnostic  tests,  will 
be  found.  The  organism  is  of  the  Enterobacteria- 
ceae  group  and  resembles  Pasteurella.  However, 
the  pasteurellae  are  oxidase-positive  and  since 
the  plague  bacterium  is  oxidase-negative,  it  has 
been  recently  reclassified  as  a member  of  the 
Yersinia  genus.  Also  reclassified  are  Y.  pseudo- 
tuberculosis and  Y.  enterocolitica,  all  of  which  are 
oxidase-negative.  The  organisms  are  routinely 
nitrate  reducers  and  attack  carbohydrates. 

Approximately  30  to  40  biochemicals  may  be 
used  in  the  laboratory  in  order  to  come  to  a final 


Figure  6. — Widespread  involvement  of  glomerular  cap- 
illaries and  renal  arterioles  with  microthrombi  incor- 
porating numbers  of  bacteria. 


TABLE  3. — Biochemical  Reactions  of  Yersinia  pestis 
After  48  Hours  of  Incubation  at  37 °C 


Biochemical 

Reaction 

Triple  sugar  iron  agar  . . . 

. . No  change  to  slight  A/A 

Kliglers  iron  agar 

. . No  change  to  slight  A/A 

Nitrate  reduction  

+ 

Methyl  red  

+ 

Voges-Proskauer  

— 

Indol  

— 

Esculin  hydrolysis  

. . + 

Litmus  milk  

. . No  change 

Gelatin  hydrolysis  

— 

Salicin  

— 

A = acid 

NOTE:  Reactions  noted  were  shown  on  35-mm  color  film  sup- 
plied by  Thomas  Quan,  PhD,  Plague  Branch,  Center  for  Disease 
Control,  Fort  Collins,  Coiorado.  (This  table  reprinted  oy  permis- 
s,on  from  Dr.  Quan.) 

bacteriologic  identification  (Tables  3,  4 and  5). 
Bacteriologists  should  note  that,  in  the  chart  on 
page  224  of  the  Manual  of  Clinical  Microbiology, 
second  edition,11  the  salicin  reaction  is  indicated 
to  be  positive  for  Y.  pestis;  our  culture  was  nega- 
tive, a result  that  coincided  with  reference  infor- 
mation from  Dr.  Thomas  Quan  of  the  Center  for 
Disease  Control  (this  may  be  a variable  reaction, 
according  to  Bergey’s  Manual,  eighth  edition12).  A 
summary  of  the  biochemical  reactions  most  help- 
ful in  differentiating  the  three  species  of  the  genus 
Yersinia  is  shown  in  Table  5. 

In  a 24-hour  broth  culture  at  room  tempera- 
ture, the  organisms  tend  to  adhere  to  the  side 
of  the  tube  and  thus  appear  to  be  motile,  although 
the  organism  is  nonmotile.  If  such  a culture  is 
gently  shaken,  the  growth  simply  settles  to  the 
bottom  of  the  tube. 

The  phage  lysis  test  is  helpful  in  the  specific 
identification  of  Y.  pestis  versus  the  other  Yersinia. 
In  the  phage  test,  all  strains  of  Y.  pestis  and  also 
Y.  pseudotuberculosis  grown  at  35  °C  will  be  lysed 
by  the  phage.  Y.  pseudotuberculosis,  however,  is 
not  lysed  at  20°C,  whereas  Y.  pestis  is.  There  is 
a simple  procedure:  Single  streaks  of  the  un- 
identified organism  and  of  each  control  organism 
(for  example,  Y.  pestis  and  Y.  pseudotuberculosis) 
are  made  on  blood  agar  plates.  The  streaks  are 
overlaid  with  a filter-paper  strip  that  has  been 
impregnated  with  the  specific  bacteriophage 
(Figure  7).  The  organisms  are  then  allowed  to 
grow  at  both  room  temperature  and  at  37 °C. 

A second  test  that  is  especially  useful  in  early 
diagnosis  is  the  fluorescent  antibody  (fa)  stain- 
ing technique.  In  the  direct  fa  procedure,  the 
organisms  are  stained  with  antiserum  to  Y.  pestis 
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TABLE  4. — Biochemical  Reactions  of  Yersinia  pestis  After  24  Hours  of  Incubation  at  37°C 


Biochemical 

Reaction 

Biochemical 

Reaction 

Triple  sugar  iron  agar 

No  change  to  slight  A/A 

Mannitol  .... 

+ 

kligers  iron  agar 

No  change  to  slight  A/A 

Mannose  .... 

+ 

Oxidase  

— 

Arabinose  . . . 

-(V) 

Catalase  

+ 

Fructose  .... 

+ 

Phenylalanine  deamination  . 

— 

Galactose  . . . 

+ 

Glucose  

A,  no  gas 

Melibiose  . . . 

weak-P 

Glucose  fermentative  (OF) . 

A 

Raffinose  ... 

— 

Glucose  oxidative  (OF)  . . . 

A 

Rhamnose  . . . 

— 

Urea  

— 

L-sorbose  . . . 

— 

Citrate  

— 

Trehalose  . . . 

+ ( V,  usually  + ) 

Arginine  dihydrolase  

— 

Xylose 

+ 

Lysine  decarboxylase 

— 

Adonitol  .... 

— 

Ornithine  decarboxylase  . . . 

— 

Dulcitol 

— 

Lactose  

— 

Inositol  

— 

Sucrose  

A = acid 
V = variable 

Sorbitol 

+ 

NOTE:  Reactions  noted  were  shown  on  35-mm  color  film  supplied  by  Thomas  Quan,  PhD,  Plague  Branch, 
CDC,  Fort  Collins,  Colorado.  (This  table  reprinted  by  permission  from  Dr.  Quan.) 


that  has  been  conjugated  with  fluorescein  isothio- 
cyanate. Only  Y.  pestis  will  fluoresce  if  specific 
conjugate  is  used.  Y.  pseudotuberculosis  and  Y. 
enterocolitica  used  as  controls  should  not  stain. 
In  the  case  under  discussion,  we  ran  into  some 
problems.  We  had  received  antisera  designated 
as  specific  for  Y.  pestis.  We  did  the  fa  stain  pro- 
cedure in  our  laboratory  on  the  culture  forwarded 
to  us.  We  observed  varying  levels  of  fluorescence 
with  the  various  Yersinia  species  available;  that 
is,  unidentified  organisms  showed  4+  fluores- 
cence, whereas  the  Y.  enterocolitica  and  Y.  pseudo- 
tuberculosis used  as  controls  showed  2 + read- 
ings. Then  we  learned  that  the  one  reference 
laboratory  that  had  furnished  conjugate  had  used 
mixed  Yersinia  antigen  in  developing  the  diag- 


Figure  7. — Procedure  for  setting  up  phage  test  for 
Yersinia  pestis.  Prepare  2 identical  plates.  Incubate  one 
at  20°C  and  one  at  35-37°C. 


nostic  antisera.  They  did  not  absorb  it,  and  as 
a result  all  organisms  of  the  genus  stained  with 
the  tagged  antibody.  The  other  reference  labora- 
tory, from  which  we  were  able  to  get  conjugate 
within  a couple  of  days,  had  a specific  reagent 
that  stained  only  Y.  pestis.  Once  so  standardized, 
the  fa  test  is  an  excellent  diagnostic  procedure. 
It  is  currently  available  in  our  laboratory  if  you 
should  have  a problem  identifying  or  excluding 
Y.  pestis  in  clinical  isolates. 


TABLE  5 .—Key  Differential  Biochemical  Reactions 
of  the  Genus  Yersinia 


Biochemical  Reactions* 

Y.  pestis 

Y.  entero- 
colitica 

Y.  pseudo- 
tuberculosis 

Oxidase  

- 

- 

- 

Catalase  

+ 

+ 

+ 

Motility  at  22°C 

- 

+ 

+ 

Motility  at  37 °C 

— 

— 

— 

Urease  (Christensen)  . . 

- 

+ 

+ 

Indol  

— 

-For  — 

— 

Methyl  red 

+ 

+ 

+ 

Voges-Proskauer  

— 

— 

— 

Citrate  (Simmons)  . . . 

— 

— 

— 

Lactose 

— 

Slow  A 

— 

Sucrose 

-(V) 

A 

— 

Melibiose  

Weak  A 

— 

A 

Sorbitol  

A (V) 

A 

— 

Salacin  (48  hours)  . . . 

-(V) 

-(A) 

A 

Esculin  (48  hours)  . . . 

+ 

— 

+ 

Adonitol  

— 

— 

A (-) 

Ornithine  decarboxylase 

- 

+ 

— 

Triple  sugar  iron  agar  . 

A = acid 
ALK  = alkaline 
V = variable 

ALK/A 

A/A 

ALK/A 

*Cultures  incubated  at  35 °C  for  24  hours  unless  otherwise 
indicated. 


THE  WESTERN  JOURNAL  OF  MEDICINE  401 


Secondary 

plague 

pneumon'a 


PLAGUE  IN  SAN  DIEGO 


402  NOVEMBER  1978 


Figure  8. — Cycles  of  plague  (adapted  and  reprinted  with  permission  from  Kartman  L.  Goldenberg  Ml,  Hubbert  WT:  Recent  observations  in  the  epidemiology 
of  plague  in  the  United  States.  Am  J Public  Health  56:1554-1569,  Sep  1966). 
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The  passive  hemagglutination  procedure  is  also 
available  and  is  an  excellent  test  to  assist  in  diag- 
nosing plague.  The  organism  with  fraction  l2 
present  will  cause  the  development  of  antibodies 
that  will  be  demonstrated  by  this  procedure; 
current  infection  is  indicated  if  a fourfold  rise  is 
shown.  Since  a very  low  percentage  of  the  popula- 
tion has  the  antibody,  even  a titer  of  1:16  is 
presumptive  of  a current  or  recent  infection  with 
Y.  pestis. 

Michele  Ginsburg,  md:*  As  has  already  been 
indicated,  plague  is  an  aggressive  disease.  It  has 
been  called  black  death  and  the  great  pestilence. 
Since  the  13th  century  bc,  it  has  been  a decimator 
of  human  populations.  It  remains  so  today  but 
is  a relatively  infrequent  cause  of  death  in  de- 
veloped countries. 

Plague  in  the  United  States  must  be  considered 
in  three  cycles:  in  the  sylvatic  or  wild  rodent 
population,  in  the  domestic  or  urban  rodent 
population  and  in  the  human  population  (Figure 
8).  Y.  pestis,  the  plague  bacillus,  can  survive  in 
the  flea-rodent  cycle  without  involvement  of 
humans.  However,  when  a person  is  bitten  by  an 
infected  flea,  bubonic  plague  develops  initially. 

‘Epidemiologist,  Bureau  of  Disease  Control,  Department  of 
Public  Health.  County  of  San  Diego,  and  Clinical  Instructor,  De- 
partments of  Medicine  and  Community  Medicine. 


If  the  person  does  not  receive  prompt,  specific 
attention,  sepsis  occurs  and  secondary  plague  in- 
fection of  the  lung  may  follow.  Once  lung  infec- 
tion develops,  plague  may  be  transmitted  as  an 
airborne  disease  and  has  the  potential  of  infecting 
many  people  without  an  insect  vector. 

Plague  first  entered  the  United  States  in  1894 
by  means  of  ships  from  Asia  that  docked  at  the 
port  cities  of  San  Francisco,  New  Orleans  and 
New  York.  Infection  became  established  in  the 
domestic  rodent  population.  The  last  outbreak  of 
pneumonic  plague  in  this  country  occurred  in  Los 
Angeles  in  1924. 13  During  that  outbreak,  of  32 
patients  with  pneumonic  plague,  30  died.  Seven 
bubonic  plague  cases  were  identified  as  well. 

As  plague  in  the  domestic  rat  population  was 
controlled,  it  became  established  in  the  wild 
rodent  population,  where  it  has  remained  endemic. 
Since  1924,  all  known  instances  of  plague  in 
humans  in  the  United  States  have  resulted  from 
contact  with  the  wild  animal  population.  In 
California  alone,  plague  has  been  identified  in 
136  persons,  of  whom  71  died,  a 52  percent 
mortality  rate.14 

Domestic  (urban)  plague  is  not  a thing  of  the 
past.  As  recently  as  1968,  domestic  rodents  in 
Denver  were  identified  as  being  infected  with 
plague.  Domestic  rats  acquired  their  infection 
through  mingling  with  the  rural  rodent  population 


Figure  9. — Endemic  areas  of  plague  infection  in  animals  in  the  United  States  from  1908  to  1969. 
(Adapted  with  permission  from  Center  for  Disease  Control,  Plague  Surveillance  Report  No.  1, 
1970.) 
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of  that  mountain  city.  Only  through  an  active 
surveillance  and  rodent-control  program  was  an 
outbreak  of  plague  in  humans  prevented. 

In  order  for  plague  to  persist  in  wild  animals, 
it  must  infect  a relatively  resistant  animal  popu- 
lation. Since  fleas  can  survive  the  winter  in  ani- 
mal burrows,  young  rodents  can  become  infected 
and  perpetuate  the  cycle  of  wild  rodent  infesta- 
tion each  spring.  In  the  western  United  States, 
plague  infection  has  been  found  in  ground  squir- 
rels, prairie  dogs,  chipmunks,  rabbits,  mice  and 
rats,  as  well  as  in  larger  carnivores,  such  as  bob- 
cats and  coyotes.15 

Humans  become  involved  with  plague  when 
they  enter  into  the  sylvatic  cycle.  For  example, 
a person  may  become  infected  by  handling  a dead 
squirrel  or  by  skinning  a rabbit  or  a bobcat.  On 
the  other  hand,  an  infected  flea  may  leave  a dead 
or  dying  rodent  and  attach  itself  to  a human  for 
a blood  meal  (a  contact  resulting  in  a case  of 
bubonic  plague).  When  people  take  pets  into  the 
wild  or  woodland  area,  the  pets  may  catch  in- 
fected animals  and  transport  fleas  back  to  their 
masters.  Dogs  are  relatively  resistant  to  plague 
and  after  exposure  may  show  seroconversion 
without  evidence  of  clinical  illness.  Cats,  on  the 
other  hand,  are  quite  susceptible  to  plague,  and 


TABLE  6. — Human  Plague  Cases  in  the  United  States, 
Incidence  and  Mortality,  1975-1977 


Year 

Males 

Females 

T otal 
Cases 

Cases 

Deaths 

Cases 

Deaths 

1975  

5 

1 

15 

3 

20 

1976  

8 

2 

8 

1 

16 

1977  

12 

1 

6 

1 

18 

Total  . . 

25 

4* 

29 

5* 

54 

‘Mortality 

: males, 

16  percent; 

females,  17  percent. 

two  of  the  18  cases  of  plague  in  humans  reported 
in  1977  by  Allan  M.  Barnes,  PhD,  Chief,  Plague 
Branch,  Bureau  of  Laboratories,  Vector-borne 
Diseases  Division,  Center  for  Disease  Control, 
Fort  Collins,  Colorado  (personal  communication, 
November  1977)  resulted  from  contact  with  in- 
fected cats.16’17 

The  endemic  areas  of  plague  infection  in  the 
United  States  are  illustrated  in  Figure  9.  Fifteen 
western  states  on  both  sides  of  the  Rocky  Moun- 
tains have  been  extensively  involved  with  plague 
in  the  wild  rodent  population.  Because  plague 
persists  in  these  wild  rodent  populations,  it  is 
possible  for  plague  to  be  reintroduced  into  the 
cities  as  a result  of  animal  commingling.  In  San 
Diego,  plague  was  identified  in  wild  rodents  dur- 
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ing  the  1940s;  but,  as  Dr.  Connor  indicated,  no 
plague  infection  in  persons  has  originated  through 
animal  contact  in  San  Diego  County. 

Plague  is  actually  an  international  disease 
found  in  countries  on  most  continents,  including 
Canada,  Brazil,  India  and  Russia.  For  example, 
an  annual  incidence  as  high  as  6,500  cases  of 
plague  was  reported  in  Vietnam  during  the  1960s. 
Plague  may  occur  throughout  the  year;  but,  in 
this  country,  most  infections  have  occurred  in  the 
period  from  June  through  September. 

Figure  10  represents  the  119  plague  cases  re- 
ported in  this  country  from  1950  through  1977. 
All  age  groups  are  represented,  but  three  fourths 
of  the  cases  have  involved  patients  under  the  age 
of  25.  No  age  group  is  spared  from  mortality 
from  this  disease. 

The  sex  distribution  of  plague  cases  in  the 
United  States  during  a recent  three-year  period 
is  illustrated  in  Table  6.  It  was  formerly  believed 
that  males  were  much  more  likely  to  be  affected 
by  the  plague  than  females,  but  now  that  females 
participate  more  in  wilderness  activities,  their 
incidence  rates  have  approached  male  rates.  Mor- 
tality rates  have  been  about  the  same  for  both 
sexes.  Of  the  54  patients  with  plague  reported 
during  the  three-year  period  shown  in  Table  6, 
15  developed  pneumonic  involvement  and  with 
it  the  risk  of  person-to-person  transmission. 

It  is  important  for  clinicians  to  consider  plague 
in  the  differential  diagnosis,  especially  in  young 
persons  with  enlarged  lymph  nodes  and  fever 
after  camping  or  hunting  in  the  western  states. 
Once  the  diagnosis  is  considered,  the  physician  is 
obligated  to  treat  the  patient  with  specific  drug 
therapy,  collect  the  appropriate  specimens,  such 
as  by  aspiration  of  a bubo,  and  then  attempt  to 
rule  out  the  diagnosis  using  the  specific  fluorescent 
antibody  test  as  well  as  culture  of  the  specimen. 
The  Health  Department  must  be  notified;  it  can 
assist  in  making  the  specific  diagnosis  of  plague 
from  the  clinical  material  and  can  help  in  defin- 
ing exposure  to  other  contacts. 

In  the  hospital,  the  patient  must  be  placed  in 
strict  isolation  until  the  extent  of  infection  is 
established.  Since  Y.  pestis  is  transmitted  by 
droplets,  airborne  spread  can  occur  between  per- 
sons who  have  had  prolonged  close  contact.  It  is 
noteworthy  that  no  secondary  cases  have  oc- 
curred in  the  United  States  since  1924,  even 
though  many  patients  in  recent  years  have  de- 


veloped pneumonic  complications.  We  can  prob- 
ably attribute  this  absence  of  secondary  cases  to 
the  fact  that  extensive  prophylaxis  has  been  of- 
fered to  contacts. 

Once  the  diagnosis  of  bubonic  plague  is  estab- 
lished, there  is  usually  little  risk  to  contacts  since 
treatment  is  effective  against  the  bacterial  infec- 
tion. However,  strict  isolation  should  be  ob- 
served, and  contacts  should  be  placed  under  sur- 
veillance, which  should  include  determination  of 
temperature  twice  a day.  In  addition,  specific 
therapy  (tetracycline  or  streptomycin  or  both) 
should  be  initiated  at  the  first  sign  of  fever  or 
other  illness.  If  a diagnosis  of  pneumonic  plague 
is  established  either  by  clinical  presentation  or  by 
autopsy  examination  (as  in  the  patient  discussed 
today),  chemoprophylaxis  in  contacts  should  be 
instituted  immediately.  In  our  case,  all  48  per- 
sons who  had  contacts  with  the  child  during  the 
last  24  hours  of  her  life  were  located,  and  all 
were  treated  with  tetracycline  or  sulfadiazine. 
Therapy  should  continue  for  ten  days  and  tem- 
perature of  contacts  should  be  taken  twice  daily, 
with  immediate  reporting  of  elevation  of  temper- 
ature. In  a child  contact,  tetracycline  should  be 
avoided;  sulfadiazine  is  recommended,  75  mg  per 
kg  of  body  weight  per  day  in  four  divided  doses 
for  a ten-day  period.  For  adults,  250  mg  of  tetra- 
cycline every  six  hours  may  be  administered  for 
ten  days. 

Once  a diagnosis  is  established,  the  source  of 
infection  must  be  identified.  For  this  case,  two 
of  the  three  campgrounds  visited  by  the  family 
showed  flea  pools  positive  for  Y.  pestis.  Both 
these  areas  were  treated  by  exterminators  to  re- 
duce the  infected  animal  population  and,  it  is 
hoped,  to  prevent  future  infection  of  persons. 

Appropriate  precautions  can  be  taken  to  mini- 
mize the  risk  of  exposure  to  plague.  Vaccination 
is  not  recommended  for  campers,  but  patients 
should  be  advised  not  to  handle  sick  or  dead 
animals  in  the  woods  or  at  home.  Sleeping  bags 
should  not  be  placed  directly  on  the  ground,  and 
tents  or  sleeping  bags  should  not  be  placed  near 
entrances  to  anjmal  burrows.  Insect  repellents 
can  be  used  in  the  woodland  areas  and  pets  should 
be  kept  leashed  and  should  be  deflead  after  re- 
turning home. 

A physician  must  be  alert  to  the  possibility  of 
plague  infection.  Patients  should  be  asked  about 
exposure  to  wild  animals  and  about  camping  or 
hunting  experience  in  a plague  endemic  area 
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within  the  preceding  week.  The  only  way  to 
defend  against  plague  and  to  reduce  mortality  is 
by  suspecting  the  problem,  making  an  early  diag- 
nosis, and  initiating  treatment  as  soon  as  the 
diagnosis  is  suspected. 
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Thick  Nasal  Antral  Walls  in  Chinese 

1 have  a good  friend  who  practices  in  Taiwan.  He  tells  me  that  when  he  is  doing 
a sinus  irrigation  on  his  countrymen,  he  always  has  a little  mallet  on  the  tray. 
This  is  to  hammer  the  trochar  through  the  medial  wall  of  the  sinus  in  very  young, 
delicate  Chinese  ladies.  Apparently  the  antral  wall  in  the  Chinese  is  often  much 
thicker  than  in  Caucasians. 

— PAUL  J.  DONALD  MD,  Davis,  California 

Extracted  from  Audio-Digest  Otorhinolaryngology , Volume  11, 
Number  9.  in  the  Audio-Digest  Foundation’s  subscription  series 
of  tape-recorded  programs.  For  subscription  information:  1577 
E.  Chevy  Chase  Drive,  Glendale,  CA  91206. 
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Refer  to:  Uric  acid,  diuretics  and  the  kidney — Medical  Staff  Con- 
ference, University  of  California,  San  Francisco.  West  J 
Med  129:407-411,  Nov  1978 


Medical  Staff  Conference 


Uric  Acid,  Diuretics  and  the  Kidney 


These  discussions  are  selected  from  the  weekly  staff  conferences  in  the 
Department  of  Medicine,  University  of  California,  San  Francisco.  Taken 
from  transcriptions,  they  are  prepared  by  Drs.  David  W.  Martin,  Jr.,  Asso- 
ciate Professor  of  Medicine,  and  Robert  C.  Siegel,  Associate  Professor 
of  Medicine  and  Orthopaedic  Surgery,  under  the  direction  of  Dr.  Lloyd  H. 
Smith,  Jr.,  Professor  of  Medicine  and  Chairman  of  the  Department  of  Medi- 
cine. Requests  for  reprints  should  be  sent  to  the  Department  of  Medicine, 
University  of  California,  San  Francisco,  CA  94143. 


Dr.  Smith:*  This  Medical  Grand  Rounds  will 
consider  uric  acid,  diuretic  drugs  and  the  kidney, 
and  Dr.  David  G.  Warnock  will  discuss  this  topic. 

Dr.  Warnock:'  Uric  acid  is  the  end  product  of 
purine  metabolism  in  humans,  and  it  is  excreted 
by  the  kidneys.12  This  morning  I should  like  to 
review  three  aspects  of  the  relationships  between 
uric  acid  and  the  kidney:  (1)  the  renal  transport 
mechanisms  for  uric  acid,  (2)  the  effects  of 
hyperuricemia  upon  the  kidney  and  (3)  the  clini- 
cal setting  in  which  asymptomatic  hyperuricemia 
develops,  such  as  during  the  treatment  of  hyper- 
tension with  thiazide  diuretic  drugs. 

It  is  generally  agreed  that  at  least  four  com- 
ponents are  involved  in  the  renal  handling  of 
uric  acid.1,3  These  components  are  summarized 
in  Table  1.  The  first  component  is  the  filtered 
load  of  uric  acid  which  is  delivered  to  the  neph- 
ron. The  second  component  is  an  avid  reabsorp- 
tive  process  which  reclaims  nearly  all  of  the 
filtered  uric  acid  load.  Another  component  is  a 
secretory  process  that  provides  most  of  the  uric 
acid  which  is  ultimately  excreted  in  the  urine. 

*Lloyd  H.  Smith,  Jr,  MD,  Professor  and  Chairman,  Depart- 
ment of  Medicine. 

tDavid  G.  Warnock,  MD,  Assistant  Professor,  Department  of 
Medicine,  Division  of  Nephrology. 


Last,  there  is  another  reabsorptive  site  which  is 
farther  downstream.  This  last  component  modu- 
lates the  final  excretion  rate  of  uric  acid  and  may 
be  an  important  site  of  action  of  agents  that  in- 
crease the  rate  of  uric  acid  excretion  in  the  urine. 

Let  us  consider  how  much  uric  acid  is  presented 
to  the  kidney  and  how  much  is  excreted.4  The  fil- 
tered load  of  uric  acid  amounts  to  about  8.5  grams 
per  day  if  we  assume  that  uric  acid  is  freely  fil- 
tered. We  shall  ignore  the  amount  of  urate  that 
is  bound  to  plasma  proteins  (approximately  20 
percent).  The  daily  excretion  rate  for  uric  acid 
is  normally  less  than  800  mg.  Therefore,  there 
must  be  an  avid  tubular  mechanism  which  reab- 
sorbs at  least  90  percent  of  the  filtered  load  of 
uric  acid  (Table  2).  If  normal  subjects  are  loaded 
with  purines  to  increase  the  filtered  load  of  uric 
acid,  a tubular  reabsorptive  capacity  of  at  least 
15  mg  per  minute  can  be  shown.4  Compare  this 
reabsorptive  rate,  15  mg  per  minute,  with  the 
typical  filtered  load  of  6 mg  per  minute  and  you 
can  appreciate  the  large  capacity  of  the  kidney 
for  reabsorbing  uric  acid.  This  sort  of  bookkeep- 
ing leads  us  to  the  realization  that  there  may  be 
a secretory  mechanism  for  uric  acid. 

The  secretory  process  for  organic  acids  has 
recently  been  localized  in  the  middle  third  of  the 
proximal  tubule.5  The  middle  third,  or  the  S2 
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TABLE  1. — Renal  Transport  Mechanisms  lor  Uric  Acid 


Filtration 

Reabsorption 

Secretion 

Postsecretory 

reabsorption 

TABLE  2. — Filtration  and 

Excretion  of  Uric  Acid 

Filtered  Load 

(6  mg  /dl ) X ( 1 00  ml/min) 

= 6 mg/min 

= 8,500  mg/24  hrs 

Excreted  

< 800  mg/24  hrs 

Tubular  Reabsorption 

=7,700  mg/24  hrs 

Capacity  

= 15  mg/min 

segment,  is  morphologically  distinct  from  the 
adjacent  SI  and  S3  segments  of  the  proximal 
tubule.  It  is  this  middle  third  that  has  the  secre- 
tory capacity  for  organic  acids,  such  as  para- 
aminohippurate  (pah).  Its  secretory  rate  is  nearly 
four  times  that  of  the  adjacent  SI  and  S3  seg- 
ments. The  secretory  site  has  been  described  in 
both  the  superficial  and  juxtamedullary  proximal 
tubule.  The  active  step  for  organic  acid  secretion 
is  located  at  the  basolateral  membrane  of  the 
tubule  cells.0'7  The  organic  acids  are  actively 
transported  into  the  cells  and  accumulate  in  the 
interior.  They  then  diffuse  into  the  urinary  fluid 
in  the  tubule  lumen.  It  is  important  to  realize  that 
many  organic  acids,  such  as  uric  acid,  pah,  lactic 
acid  and  ketoacids,  and  drugs,  such  as  diuretics  and 
penicillin,  share  the  same  organic  acid  secretory 
pathway.  These  agents  can,  therefore,  compete  for 
access  to  the  active  transport  site  on  the  blood  side 
of  the  tubule.  The  result  can  be  the  hyperuricemia 
that  may  be  seen  in  lactic  acidosis  and  ketoacido- 
sis and  the  paradoxical  fall  in  urate  excretion  that 
may  be  seen  with  low  doses  of  uricosuric  agents, 
such  as  phenylbutazone,  probenecid,  salicylates 
and  thiazide  diuretic  drugs.  We  shall  consider  the 
postsecretory  reabsorptive  site  when  we  discuss 
the  effects  of  diuretic  drugs  on  uric  acid  excretion. 

Let  us  turn  to  the  effects  of  hyperuricemia  upon 
the  kidney.  Does  chronic  asymptomatic  hyper- 
uricemia adversely  affect  renal  function?  The 
answer  to  this  question  is  controversial.  Emmer- 
son  and  Graham  Row,8  in  an  editorial  review 
replete  with  anecdotal  experience,  argue  that 
chronic  hyperuricemia  causes  a primary  neph- 
ropathy by  physical  deposition  in  the  renal 
interstitium  and  in  the  lumen  of  tubules.  Superim- 
posed infection,  obstruction,  calculi  and  hyper- 
tension secondarily  contribute  to  further  decreases 
in  renal  function.  There  has  even  been  a specific 


glomerular  lesion  described  in  patients  with  hy- 
peruricemia.9 However,  when  this  lesion  was 
closely  examined  it  could  not  be  distinguished 
from  hypertensive  glomerulosclerosis.10  As  it  turns 
out,  patients  with  gout  whose  renal  function  is 
compromised  are  older  patients  who  have  hyper- 
tension and  vascular  disease.  Furthermore,  Rosen- 
feld11  has  shown  in  patients  followed  for  three  to 
four  years  that  bringing  uric  acid  concentrations 
to  normal  levels  in  patients  with  hyperuricemia 
has  no  beneficial  effect  on  renal  function.  Berger 
and  Yu''  followed  524  patients  with  gout  at  inter- 
vals of  up  to  12  years,  and  in  only  a few  instances 
were  they  willing  to  ascribe  diminished  renal  func- 
tion to  gout.  Hyperuricemia  alone  had  no  delete- 
rious effects  on  renal  function.  Decreased  renal 
function  could  be  ascribed  to  aging,  renal  vascu- 
lar disease,  calculi  with  pyelonephritis,  or  other 
nephropathies,  including  hypertensive  glomeru- 
losclerosis. On  the  basis  of  their  study,  it  does 
not  seem  necessary  to  treat  asymptomatic  hyper- 
uricemia to  prevent  gouty  nephropathy. 

Let  us  change  our  focus  from  the  amount  of 
uric  acid  in  the  serum  to  consider  the  quantity 
which  is  excreted  in  the  urine.  There  is  a form 
of  acute  renal  failure  that  can  occur  in  patients 
with  pronounced  hyperuricemia  and  hyperuri- 
cosuria.  Tubular  obstruction  by  deposits  of  uric 
acid  is  important  in  the  pathogenesis  of  this  form 
of  acute  renal  failure.  This  process  is  typically 
seen  in  patients  with  acute  leukemia  who  are 
brought  into  remissions  so  that  there  is  a huge 
outpouring  of  purines  from  the  dying  cells.12’13 
Massive  urate  excretion  has  also  been  reported 
to  occur  spontaneously  in  patients  with  lym- 
phoma. To  date,  only  50  actual  cases  have  been 
reported.  However,  it  is  important  to  recognize 
this  form  of  acute  renal  failure  because  it  responds 
dramatically  to  dialysis.  This  disorder  can  be 
recognized  by  its  abrupt  onset  in  the  clinical 
setting  in  a patient  who  has  predisposing  disease 
and  severely  elevated  levels  of  serum  and  urine 
urates.  It  is  marked  by  oliguria  and  readily  re- 
sponds to  dialysis.  Forced  diuresis  and  urine 
alkalinization  have  not  been  very  successful,  so 
these  patients  should  be  dialyzed  early.  Kelton 
and  co-workers13  compared  five  patients  with 
acute  uric  acid  nephropathy  with  27  patients  with 
other  forms  of  acute  renal  failure.  The  five  pa- 
tients had  acute  leukemia  and  an  average  level  of 
serum  urate  of  21  mg  per  dl.  These  authors  made 
an  issue  of  the  urinary  uric  acid/creatinine  ratio, 


408  NOVEMBER  1978  • 129  • 5 


URIC  ACID,  DIURETICS  AND  THE  KIDNEY 


but  this  was  only  a reflection  of  the  pronounced 
hyperuricemia  and  uric  acid  excretion  in  their 
patients.13  There  is  another  clinical  setting  in 
which  tubular  obstruction  due  to  uric  acid  deposi- 
tion has  been  invoked  as  a contributing  factor  to 
acute  renal  failure.  In  patients  with  exertional 
rhabdomyolysis  acute  renal  failure  may  develop.14 
However,  the  hyperuricemia  in  these  patients  is 
modest  compared  to  that  in  patients  with  leu- 
kemia, so  that  acute  uric  acid  nephropathy  is 
probably  not  a very  important  factor  in  this  form 
of  acute  renal  failure. 

1 mentioned  the  relation  between  hyperurice- 
mia and  hyperuricosuria,  seen  in  its  extreme  form 
in  patients  with  acute  leukemia.  We  shall  now 
consider  nephrolithiasis.  This  problem  seems  to 
be  more  clearly  related  to  the  level  of  uric  acid 
in  the  urine  than  in  the  serum.  In  patients  with 
gout  and  hyperuricemia,  nephrolithiasis  can  de- 
velop, but  in  most  of  these  patients  stones  of 
calcium  oxalate  form.15  Furthermore,  most  pa- 
tients with  established  renal  disease  are  hyper- 
uricemic,  but  only  rarely  do  renal  stones  develop 
in  these  patients.  In  patients  with  chronic  renal 
disease,  it  can  be  shown  that  uric  acid  excretion 
falls  as  glomerular  filtration  rate  falls.8  Therefore, 
hyperuricosuria  is  not  an  important  problem  in 
patients  with  chronic  renal  insufficiency  even 
though  they  do  become  hyperuricemic.  When  the 
clearance  rate  of  urate  is  examined  as  a function 
of  the  glomerular  filtration  rate  (gfr),  it  is  in- 
teresting to  note  that  the  creatinine  clearance  rate 
falls  more  rapidly  than  that  of  urate.1  As  a result, 
uric  acid  excretion  is  relatively  enhanced  when 
the  gfr  is  low  and  the  level  of  serum  uric  acid 
is  high.  The  relative  enhancement  of  uric  acid 
clearance  rate  in  renal  insufficiency  can  be  ex- 
plained by  the  relationship  between  the  level  of 
uric  acid  in  serum  and  the  rate  of  uric  acid  secre- 
tion. Berger  and  Yu1  varied  the  levels  of  serum 
urate  over  a wide  range  in  normal  subjects,  in 
patients  receiving  allopurinol  (who  therefore  had 
low  levels  of  serum  urate)  and  in  patients  with 
hyperuricemia.  They  also  studied  a group  of 
normal  subjects  who  were  fed  large  amounts  of 
rna  to  raise  the  levels  of  their  serum  uric  acid. 
In  these  studies,  Berger  and  Yii‘  estimated  the 
secretory  component  of  uric  acid  excretion  by 
giving  the  patients  pyrazinamide,  an  agent  that 
is  known  to  inhibit  secretion  of  uric  acid.  Their 
results  show  that  the  secretory  component  as- 
sumes increasing  importance  as  the  level  of  serum 


uric  acid  increases.  This  finding  explains  the 
relative  increase  in  uric  acid  clearance  rates  in 
patients  with  hyperuricemia  and  chronic  renal 
failure.  Therefore,  we  can  expect  that  in  some 
patients  with  renal  failure  and  hyperuricemia 
acute  gouty  arthritis  may  develop,  but  nephroli- 
thiasis due  to  hyperuricosuria  will  develop  only 
rarely. 

The  last  topic  I should  like  to  review  is  the 
problem  of  asymptomatic  hyperuricemia  that  is 
discovered  during  a routine  screening  chemistry 
examination  and  the  hyperuricemia  that  develops 
in  patients  who  receive  prolonged  treatment  with 
diuretic  drugs.  Hyperuricemia  is  a well-known 
effect  of  the  thiazide  diuretics,  but  it  is  also  ob- 
served with  more  powerful  “loop-diuretics,”  such 
as  furosemide  or  ethacrynic  acid.10’17  The  hyper- 
uricemia seen  with  diuretic  drugs  is  usually 
asymptomatic.  Does  asymptomatic  hyperuricemia 
need  to  be  treated?  With  regard  to  chronic  gouty 
nephropathy,  the  answer  is  probably  no.  Lower- 
ing the  level  of  serum  uric  acid  will  not  halt  or 
improve  renal  insufficiency,  as  discussed  above.11 
With  regards  to  acute  gouty  arthritis,  the  answer 
is  also  probably  no.  The  Framingham  study 
showed  that  in  only  20  percent  of  patients  with 
hyperuricemia  acute  gouty  arthritis  developed.18 
These  episodes  were  brief  and  easily  treated  with 
nonsteroidal  antiinflammatory  agents.  More  im- 
portantly, only  a fourth  of  these  patients  had  more 
than  one  attack  during  the  12  years  of  that  study. 
With  regard  to  nephrolithiasis,  the  answer  is 
probably  no.  The  important  determinant  is  the 
amount  of  uric  acid  in  the  urine  not  in  the  serum.15 
It  is  true  that  secretion  of  uric  acid  is  enhanced 
when  the  level  of  serum  uric  acid  is  high,  but  this 
curve  was  relatively  flat  in  the  range  of  6 to  9 mg 
per  dl.  If  there  is  a tendency  in  a patient  for 
stones  to  form,  then  the  amount  of  uric  acid  in  the 
urine  should  be  determined. 

Coe  has  reported  that  25  percent  of  patients 
in  whom  calcium  oxalate  stones  form  excrete 
more  than  800  mg  (men)  or  750  mg  (women) 
of  uric  acid  per  day.  He  believes  that  there  is  a 
distinct  clinical  population  in  whom  hyperuri- 
cosuric  calcium  oxalate  stones  form.15  The  mech- 
anism linking  hyperuricosuria  to  calcium  oxalate 
stone  formation  is  not  known,  but  the  incidence 
of  new  stone  formation  in  this  group  does  seem 
to  be  reduced  by  allopurinol.15 

Asyptomatic  hyperuricemia  can  best  be  man- 
aged conservatively.  Liang  and  Fries19  concluded 
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that  the  costs  and  risks  of  prolonged  drug  ad- 
ministration and  other  practical  considerations, 
such  as  patient  cooperation,  mitigate  against  long- 
term therapy  in  asymptomatic  patients.  In  fact, 
they  calculated  that  the  cost  of  taking  allopurinol 
throughout  a lifetime  would  be  approximately 
$20,000. 

How  do  thiazide  diuretic  drugs  cause  hyper- 
uricemia? This  question  is  important  insofar  as 
it  can  tell  us  something  about  the  function  of 
different  parts  of  the  kidney.  In  addition,  a new 
therapeutic  approach  will  soon  be  available  for 
patients  in  whom  hyperuricemia  develops  and 


who  need  long-term  diuretic  drug  therapy.  Ten 
years  ago  it  was  thought  that  thiazide  drugs  raised 
the  levels  of  serum  uric  acid  by  causing  volume 
contraction  and  by  enhancing  proximal  reabsorp- 
tion.111 This  notion  was  based  upon  the  observa- 
tion that  replacement  of  salt  and  water  losses 
would  prevent  hyperuricemia.20  However,  since 
the  reabsorptive  capacity  is  normally  much  greater 
than  the  filtered  load  of  uric  acid,  it  is  difficult 
to  see  how  further  increasing  proximal  reabsorp- 
tion could  cause  hyperuricemia.  It  seems  more 
likely  that  thiazide  drugs  affect  either  the  secre- 
tory process  or  the  postsecretory  reabsorptive 


TABLE  3. — Possible  Sites  of  Action  of 
Thiazide  Diuretic  Drugs 


Proximal  Reabsorptive  Site 
Secretory  Site 

May  blunt  secretion,  suggested  by  failure  of  Curate/ 
Cinuiin  to  increase  as  serum  urate  is  increased 
Postsecretory  Reabsorptive  Site 

Analogous  to  the  increased  Ca++  reabsorption  (relative 
to  Na+)  which  is  also  seen  with  thiazide  drugs 


Cl.  Cl 


SK&F  62698  (ANP  3624) 

[2,3-dichloro-4-(2-thienyl-carbonyl)phenoxy]  acetic  acid 

Figure  1. — Structural  formula  for  ticrynafen  (tienilic 
acid,  Selacryn®).  (Reproduced  with  permission  from 
Okun  and  Beg.20) 
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Figure  2. — Changes  in  serum  uric  acid.  Mean  pretreatment  values  (mg  per  dl):  ticrynafen,  6.3;  hydrochlorothiazide, 
6.9;  placebo,  7.7.  (Reproduced  with  permission  from  Okun  and  Beg.20) 
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process  (Table  3).  Blunting  of  the  normal  in- 
crease in  the  urate  secretion  rate  together  with 
increased  levels  of  serum  uric  acid  suggest  that 
thiazide  drugs  affect  the  secretory  process.17  The 
postsecretory  reabsorptive  site  is  another  possible 
site  of  action  of  thiazide  drugs.  This  effect  may 
be  analogous  to  the  increase  in  distal  calcium 
reabsorption  relative  to  sodium  reabsorption  seen 
with  these  diuretic  drugs.  Blunted  secretion  or 
enhanced  distal  reabsorption  would  result  in  an 
increase  in  the  level  of  serum  uric  acid. 

A new  diuretic  drug  will  shortly  become  avail- 
able. Its  structural  formula  is  shown  in  Figure  1. 
This  agent  is  called  tienilic  acid  in  Europe  and 
ticrynafen  in  the  United  States  (it  will  be  marketed 
as  Selacryn®  by  Smith  Kline  & French  Labora- 
tories). It  is  chemically  related  to  ethacrynic  acid, 
but  it  is  not  a potent  loop  diuretic.  The  renal 
effects  of  this  drug  are  nearly  identical  to  thiazide 
diuretic  drugs  with  one  important  exception.21'20 
Okun  and  Beg20  examined  levels  of  serum  uric  acid 
in  patients  who  were  treated  for  six  weeks  with 
either  hydrochlorothiazide,  ticrynafen  or  placebo 
(Figure  2).  The  dotted,  upper  line  shows  the 
results  of  hydrochlorothiazide  treatment,  and 
after  six  weeks  the  level  of  serum  uric  acid  in- 
creased nearly  2 mg  per  dl  in  these  patients.  In 
contrast,  the  solid,  lower  line  represents  a very 
dramatic  fall  in  the  levels  of  serum  uric  acid  in 
patients  who  had  received  ticrynafen.  This  fall  in 
the  level  of  serum  uric  acid  with  ticrynafen  is 
acutely  associated  with  an  increase  in  uric  acid 
excretion.  When  compared  to  thiazides,  ticrynafen 
has  also  been  shown  to  be  an  adequate  diuretic 
drug  for  treating  hypertension,  at  least  in  short- 
term crossover  studies.24"26  It  may  be  rational  to 
use  this  drug  in  patients  with  worrisome  hyper- 
uricemia, but  I should  like  to  emphasize  in  clos- 
ing that  the  worry  is  more  in  the  mind  of  the 
physician  than  in  the  patient  with  asymptomatic 
hyperuricemia. 
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Important  Advances  in  Clinical  Medicine 

Epitomes  of  Progress  — Nuclear  Medicine 


The  Scientific  Board  of  the  California  Medical  Association  presents  the 
following  inventory  of  items  of  progress  in  nuclear  medicine.  Each  item,  in 
the  judgment  of  panel  of  knowledgeable  physicians,  has  recently  be- 
come reasonably  firmly  established,  both  as  to  scientific  fact  and  important 
clinical  significance.  The  items  are  presented  in  simple  epitome  and  an 
authoritative  reference,  both  to  the  item  itself  and  to  the  subject  as  a 
whole,  is  generally  given  for  those  who  may  be  unfamiliar  with  a particular 
item.  The  purpose  is  to  assist  the  busy  practitioner,  student,  research 
worker  or  scholar  to  stay  abreast  of  these  items  of  progress  in  nuclear  medi- 
cine which  have  recently  achieved  a substantial  degree  of  authoritative 
acceptance,  whether  in  his  own  field  of  special  interest  or  another. 

The  items  of  progress  listed  below  were  selected  by  the  Advisory  Panel 
to  the  Section  on  Nuclear  Medicine  of  the  California  Medical  Association 
and  the  summaries  were  prepared  under  its  direction. 

Reprint  requests  to:  Division  of  Scientific  and  Educational  Activities, 

California  Medical  Association,  731  Market  St.,  San  Francisco,  CA  94103 


Gallium  Imaging — Is  It  Useful? 

The  use  of  gallium  67  citrate  in  tumor  evalua- 
tion and  in  the  detection  of  occult  infection  has 
become  an  accepted  clinical  procedure.  How- 
ever, in  both  uses  the  efficacy  and  accuracy  of 
the  procedure  depends  on  several  factors.  His- 
tology, vascularity  and  anatomic  site  are  of  im- 
portance in  the  evaluation  of  tumors.  When  used 
for  the  detection  of  infection,  the  location,  amount 
of  leukocyte  labeling  and  leukocyte  migration  to 
the  inflammatory  site  influence  the  degree  of 
uptake. 

The  malignancies  in  which  gallium  67  citrate 
has  been  helpful  in  staging  and  in  the  clinical 
follow-up  of  postradiation  therapy  and  chemo- 
therapy include  the  following:  Hodgkin  and  non- 
Hodgkin  lymphoma,  hepatoma,  bronchogenic 
carcinoma,  and  testicular  tumors  particularly 
seminomas.  It  is  of  questionable  value  in  most 
adenocarcinomas  including  breast,  prostate,  and 
gastrointestinal  tract  tumors.  Because  of  the 
significant  normal  gallium  67  concentration  within 
the  colon,  studies  are  most  accurate  when  limited 
to  the  thorax.  When  used  in  a selected  patient 
population,  the  accuracy  of  the  procedure  ap- 
proaches 90  percent  to  95  percent. 


In  the  appropriate  clinical  situation,  gallium  67 
is  useful  in  the  detection  of  occult  infection  and 
a few  nonmalignant  lung  conditions.  Combined 
bone  and  gallium  imaging  is  helpful  in  the  initial 
evaluation  of  osteomyelitis  and  in  the  follow-up 
of  therapeutic  results.  The  bone  image  will  remain 
positive  long  after  the  gallium  67  image  has  re- 
turned to  normal  since  the  latter  is  indicative  of 
acute  infection.  Abscess  detection,  particularly 
in  the  abdomen,  is  difficult  but  if  the  gallium  67 
image  is  negative  it  is  unlikely  that  an  inflamma- 
tory process  is  present.  Renal  and  perirenal  infec- 
tion can  be  satisfactorily  evaluated  by  gallium  67 
imaging  because  under  normal  conditions  there 
should  be  no  gallium  67  concentration  in  the 
kidneys  after  24  hours.  Additional  uses  of  gallium 
67  imaging  that  are  now  proving  to  be  beneficial 
include  the  study  of  chemotherapy  lung  toxicity, 
sarcoidosis  and  pneumoconiosis. 

JUDITH  ROSE,  MD 

WILLIAM  BLAHD,  MD 
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Gallium  and  Bone  Scanning  to 
Monitor  Response  to  Therapy  in 
Chronic  Osteomyelitis 

Chronic  ostemyelitis  is  an  unpredictable  dis- 
ease which  is  difficult  to  control  and  treat.  Aside 
from  the  clinical  response  and  well-being  of  the 
patient,  radiographs  have  traditionally  been  used 
to  follow  the  course  of  patients  with  osteomye- 
litis. The  bone  scan  using  technetium  99m  labeled 
phosphate  compounds  has  been  shown  to  be  a 
very  sensitive  procedure  for  detecting  abnormali- 
ties of  bone  which  affect  bone  blood  flow  or  bone 
turnover.  The  gallium  scan,  although  originally 
examined  as  a potential  bone  scanning  agent,  is 
clearly  an  unsatisfactory  radionuclide  agent  for 
bone  evaluation,  except  in  the  case  of  osteomye- 
litis. 

Nuclear  imaging  is  carried  out  with  technetium 
polyphosphate  or  pyrophosphate,  diphosphonate, 
or  methylene  diphosphonate,  with  imaging  on  the 
scintillation  camera  two  to  three  hours  after  the 
intravenous  injection  of  15  mCi.  The  gallium 
scan  is  done  with  5 mCi  of  gallium  67  citrate, 
injected  intravenously,  followed  by  imaging  72 
hours  after  injection  on  the  scintillation  camera 
or  scanning  instrument.  These  nuclear  imaging 
procedures  may  be  recorded  on  a computer  disk 
and  analyzed  to  obtain  quantitative  data  on  the 
degree  of  uptake  in  the  lesions  relative  to  normal 
bone  uptake  in  the  opposite  extremity. 

In  a study  involving  14  patients  with  chronic 
osteomyelitis,  who  were  followed  over  a one-to- 
two-year  period  by  clinical,  radiographic  and 
nuclear  techniques  to  evaluate  response  to  anti- 
biotic therapies,  nuclear  techniques  were  far 
more  sensitive  to  the  patients’  response  to  therapy 
than  were  radiographs.  In  fact,  in  almost  all  cases 
the  radiographs  showed  no  change,  despite  pro- 
nounced changes  in  nuclear  images  and  clinical 
patient  response. 

The  results  of  this  study  were  that  four  of  the 
14  patients  had  positive  clinical  response  to  anti- 
biotic therapy,  seven  of  14  had  no  response  and 
two  had  partial  response.  The  technetium  phos- 
phate images  agreed  with  clinical  response  in  all 
except  one  patient  where  the  phosphate  images 
continued  to  be  notably  abnormal  even  though 
there  was  clinical  response  in  the  patient.  Gallium 
images  agreed  completely  with  the  clinical  re- 
sponse in  all  cases,  including  one  in  which  the 


phosphate  scan  did  not  agree.  Radiography 
showed  no  substantial  change  over  the  course  of 
therapy  in  those  patients  studied. 

In  summary,  gallium  scans  and  bone  scans 
both  show  a sensitivity  for  following  the  course 
of  patients  with  chronic  osteomyelitis.  Without 
doubt,  the  results  of  the  study  described  indicate 
that  the  sensitivity  of  the  scans  is  superior  to 
that  of  x-ray  examination  for  evaluating  in  these 
patients. 

NAOMI  ALAZRAKI,  MD 
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The  Exercise  Heart  Function  Test 

A not  uncommon  problem  in  clinical  practice 
are  those  patients  who  present  with  a positive 
stress  electrocardiogram  (ecg)  without  symp- 
toms and  with  chest  pain  atypical  for  angina,  an 
abnormal  but  nonspecific  resting  ecg,  a strong 
family  history,  or  other  findings  that  are  sugges- 
tive but  not  diagnostic  of  coronary  artery  disease. 
Cardiac  catheterization  is  not  indicated  in  many 
of  these  cases  because  of  the  high  percentage  of 
normal  coronary  arteries  that  will  be  found. 

The  nuclear  exercise  heart  function  study  is 
proving  to  be  useful  in  the  evaluation  of  such 
patients.  In  this  test  a radiopharmaceutical  which 
acts  as  a blood  pool  imaging  agent  (such  as  tech- 
netium 99m  tagged  to  human  serum  albumin)  is 
injected  intravenously  and  the  left  ventricle  is 
imaged  with  a standard  gamma  camera  with  the 
patient  at  rest  and  then  during  a period  of  supine 
bicycle  exercise.  Computer  analysis  allows  the 
sequential  calculation  of  the  left  ventricular  ejec- 
tion fraction  (lvef),  an  index  of  heart  function 
and  a visual  assessment  of  regional  wall  motion. 

Borer  and  co-workers  were  among  the  first  to 
show  that  normally  the  lvef  increases  with  maxi- 
mum exercise  but  falls  in  the  case  of  coronary 
disease.  Work  in  our  laboratory  has  shown  that 
lvef  in  asymptomatic  patients  with  coronary 
artery  disease  tends  to  remain  unchanged  with 
peak  exercise.  The  sensitivity  of  this  test  appears 
high  (95  percent),  although  other  causes  of  left 
ventricular  dysfunction  with  exercise  such  as 
cardiomyopathies  must  also  be  ruled  out.  An 
occasional  patient  with  single  vessel  right  coron- 


THE  WESTERN  JOURNAL  OF  MEDICINE  413 


EPITOMES— NUCLEAR  MEDICINE 


ary  artery  disease  may  have  a normal  response, 
but  it  is  clear  that  this  test  is  considerably  more 
sensitive  than  standard  ecg  treadmill  testing  for 
the  detection  of  hemodynamically  significant 
coronary  artery  disease. 

DONALD  GORDON,  MD 
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Radionuclide  Bone  Imaging  in 
Stress  Fractures 

With  the  present  interest  in  physical  fitness 
the  incidence  of  stress  fractures  has  increased. 
Pain,  heat  and  swelling  may  occur  acutely,  or 
insidiously,  without  a direct  association  with  stress. 
The  differential  diagnosis  may  include  cellulitis, 
thrombophlebitis,  tendonitis,  malignancy,  inflam- 
mation, soft  tissue  injury  hematoma,  osteosar- 
coma or  osteomyelitis.  Radiographic  diagnosis 
may  be  difficult.  Bone  images,  which  reflect  oste- 
oblastic activity  and  blood  flow,  are  useful  in 
these  instances,  as  well  as  in  fractures  of  radio- 
graphically difficult  bones,  such  as  ribs,  meta- 
carpals,  carpals,  metatarsals,  tarsals,  and  skull 
and  scapula. 

Stress  fractures  start  with  bone  resorption  dur- 
ing the  48  to  72  hours  after  stress,  followed  by 
bone  remodeling,  which  lasts  two  to  three  weeks. 
When  resorption  is  greater  than  replacement,  the 
cortex  is  weakened  and  fractures  may  result.  They 
are  common  in  the  femoral  neck  (where  they  may 
progress  to  an  overt  fracture  with  displacement), 
the  tibia  (usually  the  plateau),  metatarsals,  os 
calcis,  distal  femoral  diaphysis  and  pubic  rami. 
The  treatment  is  rest. 

A standard  bone  image  is  obtained:  10  mCi 
of  technetium  99m  diphosphonate,  or  a similar 
agent,  is  given  intravenously.  Imaging  is  done  one 
to  three  hours  later.  In  acute  injuries  the  image 
may  be  negative  for  24  to  48  hours,  while  there 
is  vasoconstriction  and  discontinuity  of  osseous 
circulation.  However,  in  one  study  findings  were 
positive  in  24  of  28  stress  fractures  during  the 
first  24  hours.  These  early  abnormal  findings  are 
seen  in  young  patients,  in  incomplete  or  well- 
approximated  fractures  and  in  smaller  bones.  The 


abnormal  image  is  delayed  in  elderly  patients,  if 
there  is  poor  approximation  or  immobilization, 
and  where  there  is  a compromised  blood  supply, 
previous  irradiation  or  an  underlying  bone  ab- 
normality such  as  osteoporosis. 

Radionuclide  images  may  be  positive  before 
an  actual  fracture  occurs,  explaining  the  obser- 
vation that  in  patients  with  positive  tibial  plateau 
images  who  were  given  rest,  abnormal  findings 
never  occurred  on  radiographs. 

Bone  images  are  useful  in  the  diagnosis  of 
occult  fractures  or  those  occurring  in  bones  that 
are  difficult  to  diagnose  radiographically. 

NANCY  TELFER,  MD 
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Emergency  Nuclear  Medicine 
Procedures 

To  meet  the  demand  for  emergency  nuclear 
medicine  procedures,  those  studies  whose  results 
have  an  immediate  effect  on  the  patient’s  care 
have  increased  significantly  in  many  laboratories. 
The  immediate  availability  of  technetium  99m 
labeled  agents  and  improved  and  portable  imag- 
ing cameras  help  provide  needed  information 
rapidly. 

About  half  of  the  emergency  procedures  are 
lung  perfusion  studies  to  rule  out  pulmonary  em- 
bolism. Abnormal  studies  may  be  further  evalu- 
ated by  ventilation  or  aerosol  imaging  or  by 
angiography.  A normal  perfusion  scan  done  in  at 
least  four  views  virtually  rules  out  pulmonary 
emboli. 

About  25  percent  of  emergency  procedures  are 
liver-spleen  studies  for  abdominal  trauma  asso- 
ciated with  a falling  hematocrit,  where  ruptured 
or  lacerated  organs  are  suspected.  Four  or  five 
spleen  views  are  necessary  to  look  for  filling 
defects  or  irregular  margins.  In  doubtful  cases 
repeat  studies  may  show  persistence,  enlargement 
or  disappearance  of  the  defect.  Standard  liver 
studies  are  also  done  to  rule  out  amebic  or  puru- 
lent abscesses. 
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Occult  abscesses  may  be  evident  on  a four-hour 
gallium-67  study.  In  questionable  cases,  a 24- 
hour  or  48-hour  image  must  be  obtained.  Pneu- 
monias may  be  evident  as  a region  of  increased 
uptake  even  before  an  x-ray  study  of  the  chest 
shows  abnormalities. 

Other  emergency  nuclear  studies  include  static 
brain  imaging  to  rule  out  abscesses  or  other  space 
occupying  lesions  before  spinal  tap.  Possible  kid- 
ney trauma  may  be  evaluated  by  technetium  99m 
glucoheptonate  imaging  on  an  emergency  basis. 
Bone  scanning  may  be  helpful  to  evaluate  the  hips 
for  possible  infection  because  failure  to  recognize 
and  institute  surgical  draining  may  result  in  ne- 
crosis of  the  femoral  head. 

NANCY  TELFER,  MD 
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Iodine  125  Fibrinogen  Uptake  Test 

Thrombophlebitis  occurs  in  several  million  per- 
sons every  year  in  the  United  States  and  emboli 
occur  in  10  percent  of  these  persons.  Although 
more  likely  to  occur  in  patients  in  hospital, 
thromboembolic  disease  also  occurs  in  otherwise 
healthy  persons.  Less  than  50  percent  of  patients 
with  thrombophlebitis  have  significant  clinical 
manifestations,  and  in  only  35  percent  of  patients 
is  a presumptive  diagnosis  of  thrombophlebitis 
corroborated  by  diagnostic  procedures.  Diagnos- 
tic advances  have  led  to  a better  understanding 
of  this  disease  and  to  improved  methods  for  its 
diagnosis.  Although  radiopaque  venography  is  at 
present  the  “gold  standard,”  it  is  not  suitable  for 
screening  because  of  its  complexity,  invasiveness 
and  risk  of  induction  of  thrombophlebitis  (5  per- 
cent to  15  percent).  Standard  laboratory  blood 
tests  are  inadequate  although  newer  radioim- 
munoassays have  substantial  promise.  Radiopaque 
venography  shows  four  cardinal  signs  of  throm- 
bophlebitis: (1)  constant  filling  defects,  (2)  abrupt 
termination  of  the  contrast  column,  (3)  nonfill- 
ing of  the  entire  deep  venous  system  or  portions 
thereof  and  (4)  diversion  of  flow  into  collateral 
veins. 

The  1251  fibrinogen  uptake  test,  now  generally 
available  in  the  United  States,  is  suitable  for 


general  screening  purposes,  and  a diagnosis  can 
be  confirmed  within  four  to  24  hours  after  ad- 
ministration of  the  radiopharmaceutical.  When 
homologous  fibrinogen  is  labeled  with  radioactive 
iodine  and  injected,  it  behaves  like  the  patient’s 
own  fibrinogen.  When  a thrombus  forms,  fibrin, 
including  some  of  the  labeled  fibrinogen  is  de- 
posited, so  that  the  thrombus  will  have  a higher 
concentration  of  radioactivity  than  the  surround- 
ing areas.  The  125I  fibrinogen  uptake  test  is  only 
positive  when  fibrin  is  actively  deposited;  there- 
fore old  or  well  established  thrombi  may  be 
missed.  In  practice,  this  has  not  proven  to  be  a 
major  problem;  experimental  evidence  suggests 
there  is  dynamic  exchange  of  fibrinogen  between 
the  blood  and  established  thrombi.  Emissions 
from  the  radioactive  iodine  are  detected  by  ex- 
ternal counting  over  the  veins;  a clot  is  localized 
by  radioactive  counts  in  excess  of  background 
counts  of  tagged  fibrinogen  in  the  circulating 
blood.  Counts  may  be  taken  at  the  bedside  by  a 
technician  using  a lightweight,  hand-held  scintil- 
lation detector.  The  legs  are  counted  in  segments 
extending  from  the  inguinal  ligament  and  follow- 
ing the  course  of  the  femoral  vein  to  the  posterior 
aspect  of  the  knee,  then  to  a point  just  posterior 
to  the  internal  malleolus  of  the  ankle.  Counts  are 
done  once  or  twice  on  the  day  of  injection  and 
daily  thereafter  until  the  test  becomes  positive. 
If  there  are  indications  of  a thrombus,  then  count- 
ing can  be  continued  to  observe  whether  the 
thrombus  is  extending  or  dissolving,  or  to  assess 
the  effect  of  therapy.  A difference  in  uptake  when 
compared  with  ( 1 ) the  same  site  on  the  opposite 
leg  or  (2)  adjacent  sites  or  (3)  earlier  uptake 
over  the  same  site  is  interpreted  as  evidence  of 
thrombophlebitis. 

Clinical  studies  have  documented  the  efficacy 
of  the  125I  fibrinogen  uptake  test  for  diagnostic 
use  in  patients  with  established  thrombophlebitis, 
as  well  as  for  prospective  use  in  patients  in  whom 
there  is  risk  of  thrombophlebitis  developing.  The 
test  is  positive  in  two  thirds  of  patients  with  exist- 
ing thrombophlebitis  by  3 to  4 hours  and  in 
almost  all  others  by  24  hours  after  injection  of 
the  fibrinogen.  There  are  virtually  no  adverse 
effects.  When  compared  with  radiopaque  venog- 
raphy, it  has  a sensitivity  of  90  percent  and  a 
similar  specificity  if  certain  well-defined  conditions 
are  considered.  Other  inflammatory  diseases  may 
also  cause  a positive  result.  It  is  particularly  im- 
portant to  search  for  conditions  (ulcers,  hema- 


THE  WESTERN  JOURNAL  OF  MEDICINE  415 


EPITOMES— NUCLEAR  MEDICINE 


toma,  arthritis,  fractures,  gross  edema)  and  pro- 
cedures (injections  and  surgical  operations) 
which  can  give  rise  to  positive  results  because  of 
fibrinous  deposition.  A positive  scan  and  a nega- 
tive venogram  may  be  indicative  of  a falsely 
negative  venogram,  particularly  in  the  calf.  The 
1251  fibrinogen  uptake  test  is  less  satisfactory  in 
the  upper  thigh  and  the  pelvic  area.  However,  80 
percent  of  thrombi  in  the  legs  originate  or  are 
associated  with  calf  thrombi.  Patients  who  have 
local  problems,  such  as  those  who  have  had  total 
hip  replacement,  may  be  exceptions.  Radiopaque 
venography  may  be  necessary  to  resolve  difficult 
diagnostic  problems. 

GERALD  L.  DeNARDO,  MD 
SALLY  J.  DeNARDO,  MD 
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Gallium  67  Citrate  in 
Hepatoma  of  the  Liver 

Cirrhosis  of  the  liver  as  a sequela  of  alcohol- 
ism is  encountered  almost  daily  by  physicians 
specializing  in  primary  care.  Management  of  this 
condition  primarily  involves  encouragement  in 
the  abstinence  from  alcohol  and  in  proper  nutri- 
tional maintenance,  as  well  as  persistent  vigilance 
for  appearance  of  complications  of  cirrhosis  such 
as  esophageal  varices,  hepatic  encephalopathy, 
ascites  and  the  like.  Perhaps  less  common,  but 
certainly  of  considerable  importance  due  to  its 
lethal  nature,  is  the  development  of  hepatoma  in 
the  cirrhotic  liver. 

At  present,  the  commonly  available  specific 
screening  tests  for  hepatoma  are  limited  to  the 
assay  of  serum  alpha-fetoprotein  and  hepatic 
scintigraphy.  When  positive,  the  alpha-fetoprotein 
assay  is  an  excellent  indicator  of  the  presence  of 
hepatoma  and  is  a valuable  adjunct  for  evaluating 
response  to  therapy.  Unfortunately,  alpha-feto- 
protein has  been  found  to  be  negative  in  up  to  50 
percent  of  proven  cases  of  hepatoma. 

Liver  scintigraphy  in  cirrhosis  is  routinely  done 
with  technetium  99m  sulfur  colloid.  The  findings 
in  cirrhosis  are  usually  characteristic  and  invari- 
ably show  some  degree  of  mottling  of  the  liver, 


increased  splenic  size  and  concentration  of  the 
nuclide,  and  appearance  of  the  nuclide  in  the 
bone  marrow.  Ascites,  if  present,  is  suggested  by 
a separation  between  the  liver  and  the  ribs  which 
usually  contain  increased  nuclide  in  the  marrow. 

The  mottled  pattern  of  nuclide  distribution 
within  the  liver  varies  from  minimal  to  severe  and, 
at  times,  appears  as  focal  defects.  These  defects 
are  areas  devoid  of  Kupifer  cells  secondary  to  the 
fibrosis  and  regenerating  nodules  of  hepatocytes 
characteristic  of  cirrhosis.  Unfortunately,  these 
areas  of  mottling  often  cannot  be  differentiated 
from  other  lesions  within  the  liver  such  as  meta- 
static carcinoma,  hepatoma  or  abscess. 

Gallium  67  citrate  has  been  shown  to  be  avidly 
concentrated  in  greater  than  90  percent  of  hepa- 
tomas. In  fact,  hepatoma  appears  to  be  one  of  the 
few  solid  lesions  that  concentrate  67Ga  citrate 
more  than  does  normal  liver  tissue.  Therefore, 
in  a patient  with  cirrhosis  who  has  a “cold”  lesion 
on  99mTe  Sc,  which  concentrates  67Ga  more  in- 
tensely than  the  surrounding  liver  tissue,  a pre- 
sumptive diagnosis  of  hepatoma  can  be  made. 
Certainly  such  lesions  as  abscesses  and  occasional 
metastatic  tumors  can  give  similar  findings.  How- 
ever, the  absence  of  clinical  findings  suggesting 
infection,  or  an  ultrasound  study  of  the  liver 
showing  the  lesion  to  be  solid,  effectively  ex- 
cludes an  abscess  from  consideration.  In  addition, 
the  lack  of  an  apparent  focus  of  another  pri- 
mary tumor  limits  the  likelihood  of  a metastatic 
etiology. 

In  our  institutions  during  the  past  year,  seven 
cases  of  histologically  proven  hepatoma  were 
imaged  with  67Ga.  In  each  case,  the  “cold”  area 
in  the  liver  on  99mTc  Sc  imaging  filled  in  intensely 
with  67Ga.  There  were  no  instances  in  which  a 
hepatoma  was  incorrectly  diagnosed  by  the  67Ga 
scan.  In  none  of  these  cases  was  the  ultrasound 
study  able  to  define  a characteristic  tumor  pattern. 
Ultrasound  did,  however,  effectively  eliminate 
abscess  as  a consideration. 

A 67Ga  citrate  scan  of  the  liver  in  a patient 
with  cirrhosis  showing  uptake  in  a “cold”  lesion 
on  a 99mTc  liver  scan  greater  than  the  uptake  in 
the  surrounding  liver  is  a highly  sensitive  indica- 
tor of  hepatoma. 

RICHARD  WILLIAMS,  MD 
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Patient  Selection  for  Thallium  201 
Myocardial  Imaging  With 
Exercise  Stress 

Even  with  today’s  sophisticated  medical  tech- 
nology, the  history  and  physical  examination  re- 
main essential  in  patient  management.  The  selec- 
tion of  patients  for  thallium  201  myocardial 
perfusion  imaging  with  exercise  stress  is  a good 
example  of  this  principle. 

The  sensitivity  of  this  test  for  coronary  artery 
disease  is  approximately  70  percent  which  is 
about  the  same  as  for  electrocardiographic  (ecg) 
exercise  stress  testing.  The  specificity,  however, 
is  significantly  higher  (96  percent)  as  compared 
with  ecg  stress  testing  (87  percent),  resulting  in 
fewer  false  positive  results  with  the  radioisotope 
procedure. 

Careful  patient  selection  is  necessary  in  order 
to  obtain  maximum  benefits  from  the  test  results. 
Such  selection  involves  the  clinical  estimation  of 
the  pretest  probability  of  the  patient  having 
coronary  artery  disease.  If  this  probability  is 
judged  to  be  high,  such  as  in  a patient  with  typical 
angina  pectoris,  a positive  myocardial  perfusion 


exercise  test  contributes  little  and  a negative  test 
may  be  seriously  misleading.  In  general,  the  test 
becomes  more  valuable  in  cases  where  the  pre- 
test probabilty  is  low,  such  as  in  a young  asymp- 
tomatic person  in  whom  findings  on  ecg  stress 
testing  are  positive,  or  a patient  with  chest  pain 
quite  atypical  for  coronary  artery  disease.  Atypi- 
cal chest  pain  which  is  highly  suspicious  for 
ischemic  heart  disease  has  been  advocated  as 
another  indication  for  the  test,  but  not  all  authori- 
ties agree,  arguing  that  the  probability  of  coro- 
nary artery  disease  in  the  face  of  a negative  test 
is  too  high  to  forgo  further  diagnostic  evaluation. 
The  pretest  clinical  evaluation  of  a patient,  there- 
fore, may  help  decide  ( 1 ) whether  the  test  is  in 
fact  needed  and  (2)  the  predictive  value  of  the 
test,  particularly  if  findings  are  negative. 

DONALD  GORDON,  MD 

REFERENCES 

Turner  DA,  Battle  WE,  Deshmukh  H,  et  al:  The  predictive 
value  of  myocardial  perfusion  scintigraphy  after  stress  in  patients 
without  previous  myocardial  infarction.  ) Nuc  Med  19:249-255, 
1978 

Ritchie  JL,  Trobaugh  GB,  Hamilton  GW,  et  al:  Myocardial 
imaging  with  thallium-201  at  rest  and  during  exercise.  Circulation 
56:66-71,  Jul  1977 

Botvinick  EH,  Shames  DM,  Gershengorn  KM,  et  al:  Myocardial 
stress  perfusion  scintigraphy  with  rubidium-81  versus  stress  elec- 
trocardiography. Am  J Cardiol  39:364-371,  Mar  1977 


ADVISORY  PANEL  TO  THE  SECTION  ON  NUCLEAR  MEDICINE 

William  L.  Ashburn,  md,  Section  Editor 
University  of  California,  San  Diego 
CMA  Section  on  Nuclear  Medicine 


William  H.  Blahd,  md 
CMA  Section  on  Nuclear  Medicine 
Chairman,  Scientific  Board 
Representative 
Los  Angeles 

John  Richards,  md 
CMA  Section  Chairman 
Santa  Monica 

Melvin  Black,  md 
CMA  Section  Secretary 
San  Francisco 

Gilbert  Greenspan,  md 
CMA  Section  Assistant  Secretary 
San  Diego 


Robert  Kraft,  md 

CMA  Scientific  Board  Representative 

Burlingame 

John  R.  White,  md 
Immediate  Past  Panel  Chairman 
Torrance 

Norman  E.  Poe,  md 
Loma  Linda  University 

Joseph  Kriss,  md 
Stanford  University 

Gerald  DeNardo,  md 
University  of  California,  Davis 


Kenneth  Lyons,  md 
University  of  California,  Irvine 

David  Kuhl,  md 

University  of  California,  Los  Angeles 
David  Price,  md 

University  of  California,  San  Francisco 

Jan  Siemsen,  md 
University  of  Southern  California 
Los  Angeles 

Leon  Kaufman,  phd 
San  Francisco 


THE  WESTERN  JOURNAL  OF  MEDICINE  417 


EDITORIALS 


A Needed  Next  Step  in 
Health  Care 

A Lesson  From  Nature? 

In  spite  of  all  the  bluster  and  rhetoric  in  high 
places  it  appears  that  national  health  insurance 
in  the  form  of  a nationalized  health  care  system 
is  now  a dead  issue  for  practical  purposes.  And 
the  reason  is  simple  enough.  It  has  finally  become 
evident  that  medical  and  health  care,  plus  the 
paraphernalia  of  yet  another  huge  federal  bureau- 
cracy with  its  attendant  cumbersome  and  costly 
regulations,  will  certainly  cost  more  than  the 
nation  is  able  or  willing  to  pay  at  this  time 
and  probably  in  the  foreseeable  future.  This  is 
quite  different  from  the  situation  that  has  existed 
for  the  past  several  decades  which  has  been  char- 
acterized by  a more  or  less  continuing  power 
struggle  for  and  against  socialized  or  government 
medical  care.  Nationalized  medicine  on  the  Brit- 
ish model  has  now  become  most  unlikely  for 
America.  It  may,  therefore,  be  time  to  reassess 
the  power  struggle  which  has  gone  on  for  so  long 
and  to  regroup  the  energies  of  all  concerned. 

The  present  situation  would  appear  to  be  the 
result  of  long-standing  efforts  to  solve  things  by 
the  use  of  power.  At  best  there  has  been  indif- 
ferent success  from  anyone’s  standpoint.  This 
may  be  at  least  partly  because  power  in  both 
government  and  in  the  private  sector  is  so  divided. 
In  government  it  is  divided  among  the  legislative, 
executive  and  judicial  branches,  and  among  local, 
state  and  national  objectives  and  interests.  In  the 
private  sector  it  is  divided  among  medicine  (which 
is  even  divided  within  itself),  other  segments  of 
the  health  professions  and  what  is  often  referred 
to  as  the  health  care  industry.  And  then  in  the 
last  few  years  there  have  been  attempts  to  give 
power  to  the  people  through  the  consumer  and 
often  minority  dominated  Comprehensive  Health 
Planning  and,  more  recently,  the  Health  Services 
Agencies.  The  result  of  all  this  has  been  some- 


what of  a standoff  with  no  one’s  objectives  being 
accomplished  in  spite  of  the  expenditure  of  an 
enormous  amount  of  time,  energy  and  dollars  by 
all  concerned. 

Perhaps  the  time  has  come  to  turn  from  em- 
phasis on  confrontation  among  adversaries  to- 
ward a greater  emphasis  on  efforts  at  collabora- 
tion. As  it  is  now,  all  segments  are  more  or  less 
organized  for  survival  and  enhancement  of  power 
(and  not  the  least  among  these  are  the  govern- 
mental bureaucracies),  when  what  is  needed  is 
some  genuine  cooperation  and  common  effort  to 
get  a job  done.  It  would  seem  that  there  is  in- 
deed a clear  need  and  opportunity  to  shift  from 
confrontation  to  cooperation  at  this  time  and 
obviously  this  will  require  a new  spirit  and  a new 
approach. 

It  should  perhaps  be  noted  that  the  process  of 
organizing  as  things  get  more  complex  (as  they 
surely  have  done  in  health  care)  is  a natural 
phenomenon.  As  Teilhard  is  said  to  have  pointed 
out,  matter  itself  tends  to  become  organized  into 
ever  increasingly  organized  systems  and  interre- 
lations of  systems  when  observed  over  long 
periods.  This  becomes  more  easily  recognized 
when  it  reaches  the  molecular  and  cellular  levels 
of  biology,  and  it  certainly  happens  in  human 
affairs  as  well.  In  each  case  it  seems  to  occur 
when  there  is  a need  to  achieve  a more  efficient 
use  of  energy  in  performing  a needed  function. 
It  is  therefore  suggested  that  a needed  next  step 
in  health  care  is  to  overcome  the  habit  of  con- 
frontation, which  has  dissipated  so  much  of  time, 
energy  and  dollars,  without  really  accomplishing 
anyone’s  objectives,  and  move  on  toward  the 
higher  levels  of  cooperation  and  collaboration 
which  will  be  necessary  if  the  complex  tech- 
nologic, social,  economic  and  political  problems 
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of  medicine  and  health  care  are  ever  to  be  dealt 
with  efficiently  or  effectively. 

This  is  a challenge  to  our  leadership  in  both 
the  public  and  private  sectors — whether  at  the 
local,  state  or  national  levels.  It  seems  unlikely 
that  much  will  be  accomplished  until  there  is  a 
new  approach.  If  there  is  a lesson  from  nature, 
or  a model  from  nature,  it  would  seem  that  col- 
laboration and  cooperation  with  efficient  use  of 
energy  and  resources  and  each  contributing  to 
the  success  of  the  whole  is  the  key.  This  will  re- 
quire a number  of  relatively  autonomous  sources 
of  power,  not  only  in  government  and  in  the 
organizations  and  institutions  of  the  private  sec- 
tion but  perhaps  even  including  physicians,  pa- 
tients and  individual  citizens,  to  pull  together  in 
a spirit  of  good  will  and  direct  their  energies  and 
resources  to  the  accomplishment  of  agreed  upon 
solutions  to  agreed  upon  problems  in  the  com- 
mon interest  of  all. 

This  appears  to  be  a needed  next  step  in  health 
care — and  there  could  be  a lesson  in  nature. 

MSMW 


Of  Sleep  and  Seals 
and  Many  Things: 
Pickwickians  — 1978 

The  review  by  Morgan  and  Zwillich  elsewhere  in 
this  issue  provides  a lively  and  timely  summary  of 
the  problems  of  hypoventilation  in  the  obese,  espe- 
cially during  sleep.  Their  review  stands  on  its  own 
and  this  editorial  will  emphasize  some  additional 
nuances  not  covered  in  the  review  and  will  consider 
nosology  and  human  culture,  an  animal  model, 
pathogenesis,  the  heart  in  obese  persons  and 
therapy. 

Nosology  and  Human  Culture 

The  choice  of  the  term  obesity-hypoventilation 
syndrome  (ohs)  is  logical,  but  it  has  limitations. 
It  is  not  as  appealing,  culturally,  as  the  term  Pick- 
wickian syndrome.  Medicine  needs  all  the  ties  to 
the  broad  stream  of  human  culture  that  it  can 
develop,  ohs  deprives  Charles  Dickens  of  the 
priority  that  is  correctly  his.  Whether  Joe  the  Fat 


Boy  was  derived  from  Dickens’  imagination  or 
was  originally  a real-life  person  is  immaterial. 
Dickens’  description  is  still  the  single  most  ac- 
curate description  and  is  marvelously  fashioned  as 
well,  ohs  does  not  emphasize  the  pathologic  som- 
nolence and  appetite  found  in  many  of  the  patients 
which  usually  persist  despite  loss  of  weight.  As 
a result,  ohs  is  a less  complete  and  satisfactory 
designation. 

The  Seal  as  an  Animal  Model 

Knowledge  of  the  syndrome  has  been  handi- 
capped by  lack  of  an  appropriate  animal  model. 
An  animal  model  may  now  be  available.  Professor 
Kooyman  of  the  Scripps  Oceanographic  Institute 
has  recently  studied  ventilation  and  blood  gases 
during  sleep  in  Weddell  seals.  This  aquatic  mam- 
mal is  certainly  obese.  An  adult  weighs  about 
1,500  pounds,  much  of  which  is  blubber.  To  main- 
tain this  body  mass,  Weddell  seals  must  have 
substantial  hyperphagia.  Seals  generally  have  de- 
pressed respiratory  centers  while  awake,  presum- 
ably as  an  adaptation  which  subserves  prolonged 
diving.  Seals  are  polycythemic  to  a pronounced 
degree,  like  human  Pickwickians.  While  sleeping 
on  the  ice  floes  of  their  native  Antarctica,  Weddell 
seals  develop  apnea  of  seven  to  eight  minutes 
duration.  When  the  animal  awakes,  apnea  is 
abolished.  During  seal  sleep  apnea,  arterial  oxygen 
pressure  (PaoL.)  drops  to  as  low  as  20  torr;  arterial 
carbon  dioxide  pressure  (Paco.,)  rises  only  to 
about  50  to  60  torr  (mm  of  mercury)  (J.  Kooy- 
man— personal  communication).  This  indicates 
that  as  in  human  Pickwickians,  sleep  is  associated 
with  altered  ventilation-perfusion  abnormalities  as 
well  as  accentuated  respiratory  depression  and 
alveolar  hypoventilation.  Quickly  after  waking, 
blood  gas  values  return  to  normal. 

One  interesting  sidelight  of  this  comparative 
model  relates  to  the  relation  between  substrate 
utilization  and  the  control  of  breathing.  In  human 
Pickwickians  but  not  in  normal  persons,  hypo- 
caloric  ketogenic  diets  significantly  increase  the 
respiratory  response  to  carbon  dioxide.  This  im- 
provement correlates  with  ketone  body  concen- 
trations and  dietary  manipulation  leading  to  keto- 
sis and  has  been  suggested  as  a possible  therapeutic 
manipulation.1  This  might  represent  an  additional 
mechanism  by  which  weight  reduction  improves 
Pickwickians,  independent  of  a direct  effect  on 
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pulmonary  mechanics.  Seals  often  subsist  for  long 
periods  on  endogenous  substrate  (starvation); 
however,  without  the  development  of  significant 
ketosis.2  Thus  seals  may  be  especially  appropriate 
for  pursuing  this  fascinating  metabolic  aspect  of 
depressed  respiratory  control  in  Pickwickians. 

Pathogenesis 

It  is  now  generally  accepted  that  Pickwickians 
represent  a subset  of  a larger  group  of  patients 
with  sleep  apnea.  This  subset  is  made  up  of  pa- 
tients with  massive  obesity,  alveolar  hypoventila- 
tion awake  and  accentuated  during  sleep,  with 
reversal  of  alveolar  hypoventilation  with  simple 
weight  reduction.  It  is  conventional  to  classify 
sleep  apnea  into  three  groups:  (1)  patients  with 
upper  airway  obstruction  during  sleep  (obstruc- 
tive type)  in  which  apnea  results  from  obstruction 
of  upper  airways  during  sleep  because  of  neuro- 
logic abnormalities,  or  occasionally  because  of 
structural  lesions  of  the  airways,  (2)  patients  with 
pure  depression  of  the  respiratory  center  which  is 
accentuated  during  sleep  (central  type)  and  (3) 
mixed  sleep  apnea  (both  obstructive  and  respira- 
tory center  depression  present).  It  appears  that 
most  Pickwickians  represent  a combination  of  de- 
pressed central  respiratory  drive  and  mechanical 
and  blood  gas  abnormalities  caused  by  obesity. 

The  major  gap  in  this  theory  of  pathogenesis 
is  that  neither  nervous  system  structural  lesions 
nor  precise  neurophysiological  abnormalities  have 
been  reported  in  Pickwickians  or  in  many  patients 
with  sleep  apnea.  Therefore,  the  evidence  provided 
in  the  review  for  either  central  depression  or 
carotid  body  depression  is  indirect.  This  critical 
deficiency  will  not  be  remedied  until  precise  neuro- 
physiological techniques  are  applied  to  these  pa- 
tients. Studies  based  on  peripheral  changes  (venti- 
lation, gas  exchange)  can  provide  only  indirect 
evidence.  As  recently  quoted  by  an  eminent 
neurophysiologist: 

Fundamentally  the  control  of  ventilation  is  neuronal 
in  nature.  Therefore,  ventilatory  control  must  ultimately 
be  described  in  acceptable  neurophysiologic  terms. 

Because  of  the  diverse  connections,  the  problem  of 
determining  mechanisms  of  abnormal  ventilatory  con- 
trol is  quite  complex.  Given  an  abnormality  in  venti- 
latory response,  the  abnormality  may  reside  in  any 
segment  of  the  total  neuronal  connections  subserving  a 
given  function.  For  example,  a blunted  hypoxemic  drive 
could  arise  from  direct  abnormality  of  the  carotid  body 
itself;  from  changes  in  arrival  time  in  afferent  nerves; 
from  increased  inhibitory  stimuli  or  decreased  activating 


stimuli  from  a variety  of  central  neurons,  or  from  in- 
adequacy of  the  peripheral  ventilatory  mechanism. 

Classic  approaches  to  the  study  of  ventilatory  control, 
say  during  exercise,  which  measure  variables  based  on 
effect  or  function  such  as  ventilatory  volume  or  gas 
exchange  parameters,  must  be  cautiously  interpreted.  At 
the  very  least,  these  studies  will  require  reinterpretation 
in  neurophysiologic  terms.3 

In  furthering  such  neurophysiologic  studies,  the 
use  of  seals  as  animal  models  might  be  particularly 
useful. 

The  Heart 

Abnormalities  of  cardiac  function  frequently 
play  an  important  role  in  Pickwickians.  Charles 
Dickens  described  Joe  the  Fat  Boy  as  “young  Mr. 
Dropsy.”  His  edema  may  have  been  related  to 
cor  pulmonale  (although  venous  insufficiency  of 
the  obese  cannot  be  excluded  as  the  cause).  Pick- 
wickians commonly  show  reversible  pulmonary 
hypertension  and  right  ventricular  failure.  Alex- 
ander and  co-workers  showed  that  massively  obese 
patients,  even  in  the  absence  of  alveolar  hypo- 
ventilation, showed  impairment  of  left  ventricular 
function.4  This  was  attributed  to  the  increased 
volume  work  of  the  left  ventricle  because  of  the 
increased  blood  flow  required  by  excess  fat.  Tilkian 
and  associates  showed  severe  intermittent  pul- 
monary hypertension  and  a substantial  incidence 
of  bradyarrhythmias  and  tachyarrhythmias  during 
episodes  of  obstruction  in  obstructive  sleep  apnea.5 
Thus  careful  evaluation  and  management  of 
cardiac  factors  is  an  important  aspect  of  patient 
management. 

Therapy 

Morgan  and  Zwillich  suggest  an  aggressive  ap- 
proach, especially  in  obese  patients  with  obstruc- 
tive sleep  apnea  associated  with  serious  brady- 
arrhythmias and  tachyarrhythmias  and  profound 
desaturation  which  is  life-threatening.  The  diffi- 
culty is  in  defining  life-threatening.  Two  impor- 
tant aphorisms  may  be  worth  remembering: 
( 1 ) Not  all  that  snores  is  obstructive  sleep  apnea 
and  (2)  if  you  tracheostomize  in  a hurry,  the 
patient  may  repent  in  leisure.  Sleep  apnea  has 
been  so  widely  publicized  in  the  medical  and  lay 
press  that  large  numbers  of  patients,  often  obese 
and  almost  invariably  snorers,  are  referred  to 
hospitals  for  “definitive”  therapy  (tracheostomy). 
A number  of  these  patients  do  not,  in  fact,  have 
clinically  important  sleep  apnea  and  will  not  be 
benefited  by  tracheostomy.  Documenting  signifi- 
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cant  upper  airway  obstruction  and  relief  by  in- 
tubation should  be  a precondition  before  surgical 
operation  is  undertaken.  Careful  physiologic 
measurements  during  sleep  and  a trial  of  weight 
reduction  together  with  measurements  following 
reversible  airway  intubation  should  precede  tra- 
cheostomy. A careful  search  for  anatomical  causes 
of  upper  airway  obstruction  should  be  conducted. 
For  example,  in  young  patients,  tonsillar-adenoid 
obstruction  should  be  specifically  investigated.  In 
adults,  upper  airway  tumors  should  be  ruled  out. 
It  is  necessary  to  emphasize  the  fact  that  in  central 
sleep  apnea,  tracheostomy  is  contraindicated. 

Aside  from  weight  reduction,  either  long-term 
or  intermittent  (patients  with  pathologic  hyper- 
phagia  find  long-term  dieting  intolerable),  proges- 
tational drugs  have  been  recommended.  No  care- 
ful clinical  trial  of  these  has  been  done,  but  their 
use  entails  relatively  low  toxicity  and  this  form  of 
therapy  is  at  least  logical  in  patients  with  almost 
pure  “central”  alveolar  hypoventilation. 

Summary 

Joe  the  Fat  Boy  was  described  by  Dickens  in 
1837.  The  first  scientific  description  was  provided 
by  Sieker  and  associates  in  1953.  The  Pickwickian 
name  was  first  applied  and  the  role  of  alveolar 
hypoventilation,  central  respiratory  depression, 
and  the  independent  nature  of  hypersomnolence 
and  hyperphagia  were  first  described  by  Burwell 
and  co-workers  in  1956.  Since  then,  as  indicated 
in  the  review,  substantial  information  has  been 
accumulated.  As  indicated  in  this  editorial,  much, 
however,  remains  to  be  learned  and  therapy  con- 
tinues to  be  pragmatic  and  anecdotally  based.  In 
similar  fashion,  the  operation  of  disease,  during 
the  third  of  our  lives  that  we  spend  sleeping,  is 
not  well  understood. 

EUGENE  D.  ROBIN,  MD 

Departments  of  Medicine  and  Physiology 

Stanford  University  School  of  Medicine 

Stanford,  California 
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Plague  on  Us 

Since  ancient  times  bubonic  plague  has  been 
the  subject  of  intense  dread,  a rich  stimulus  for 
literature  and  at  times  a major  influence  on  the 
course  of  history.1  Characteristically,  the  disease 
has  occurred  in  cycles  with  major  pandemics  at 
irregular  intervals  and  with  intervening  epidemics 
in  various  parts  of  the  world.  Over  the  past  1,500 
years,  four  plague  pandemics  have  been  docu- 
mented. The  first  was  recorded  in  the  sixth 
century  ad,  beginning  in  Egypt,  speading  to  Con- 
stantinople and  then  to  Europe  and  persisting 
for  about  60  years.  The  second  occurred  in  the 
14th  century  and  was  carried  from  Asia  Minor 
and  Africa  to  Europe  by  merchants  and  other 
travelers,  where,  known  as  the  Black  Death,  it 
decimated  the  population.  It  is  estimated  that 
millions  died  in  Asia,  and  in  Europe.  About  a 
fourth  of  the  population — at  least  25  million 
people — fell  victim  to  the  pestilence.  The  third 
pandemic,  again  involving  Europe,  occurred  dur- 
ing the  period  of  the  15th  to  18th  centuries, 
finally  subsiding  to  be  succeeded  by  the  fourth 
pandemic,  beginning  in  China  about  1860  and 
continuing  to  the  present. 

That  plague  is  still  with  us,  even  in  the  United 
States,  is  effectively  illustrated  in  the  case  pre- 
sented and  discussed  by  Connor  and  associates 
in  the  Speciality  Conference  elsewhere  in  this 
issue.  The  case  was  that  of  a 3-year-old  child  who 
became  ill  while  vacationing  with  her  family  at 
California’s  Lake  Tahoe.  The  family  returned 
home  to  San  Diego  where,  despite  rapid  diagnosis 
and  appropriate  therapy,  the  child  died— the  only 
fatality  and  the  only  recorded  case  of  plague  in 
San  Diego. 

The  California  “connection”  in  this  case  is  of 
interest  because  California  figured  prominently 
in  the  importation  of  the  disease  into  the  United 
States  during  the  worldwide  pandemic  still  in 
progress.2  Although  apparently  reemerging  in  the 
Chinese  province  of  Yunnan  in  about  1860,  the 
disease  attracted  worldwide  concern  in  1894  when 
it  reached  Hong  Kong.2  The  means  for  rapid  wide- 
spread transmission  was  now  at  hand  through 
extensive  ocean  commerce,  and  by  1899  it  had 
reached  the  Americas  with  the  first  New  World 
case  in  Santos,  Brazil.  The  plague  bacillus,  Yer- 
sinia pestis,  had  been  identified  by  Yersin  in 
1894.  (Yersin’s  contribution  was  recognized  re- 
cently by  changing  the  name  of  the  genus  from 
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Pasteurella  to  Yersinia.)  Although  it  is  likely  that 
the  plague  bacillus  was  introduced  at  about  the 
same  time  into  the  United  States  ports  of  San 
Francisco,  New  Orleans  and  New  York  some- 
time after  1894,  the  Black  Death  was  first  recog- 
nized in  San  Francisco  on  March  6,  1900.-  Con- 
ditions in  San  Francisco  at  that  time — rapidly 
expanding  industry,  booming  commercial  and 
tourist  trade,  the  crowded  slums  of  Chinatown, 
the  prevalent  distrust  of  the  Chinese  population 
for  Western  medicine  and  culture,  and  a nexus 
of  political,  commercial  and  governmental  inter- 
ests— all  combined  to  produce  one  of  the  most 
fascinating  and  scandalous  episodes  in  American 
medical  history.  The  result  was  a study  in  denial. 
The  press,  the  governor,  the  state  board  of  health, 
the  Chinese  and  all  but  one  of  the  local  news- 
papers stubbornly  insisted  that  plague  could  not 
exist  in  San  Francisco.  It  was  bad  for  business.1 
Lined  up  on  the  other  side  were  the  mayor,  the 
city  board  of  health  and  the  federal  health  au- 
thorities. A special  commission  was  formed,  and 
racial  prejudice  in  high  government  office  un- 
covered. It  seems  possible  that  the  initial  failure 
to  take  definitive  action  may  have  facilitated  dis- 
semination of  the  disease  in  the  West.2  Some  two 
years  after  the  commission  of  plague  experts  had 
definitely  declared  that  plague  existed  in  San 
Francisco,  the  state  government  finally  admitted 
that  the  disease  might  be  present.  Eventually, 
after  significant  reform,  a strong  state  depart- 
ment of  public  health  emerged  along  with  in- 
creased public  awareness  of  the  dangers  of  com- 
municable diseases. 

Subsequent  epidemics  of  plague  occurred  in 
California  in  1906,  1919  and  in  1924,  when  the 
last  United  States  outbreak  of  pneumonic  plague 
resulted  in  30  fatalities  in  Los  Angeles.  Since 
that  time,  over  the  last  50  years,  all  United  States 
cases  of  human  plague  have  stemmed  from  in- 
dividual contacts  with  the  wild  rodent  popula- 
tion which  comprises  the  sylvatic  cycle. 

Plague  is  now  firmly  entrenched  as  an  enzootic 
infection  in  a variety  of  rodent  species  in  the 
dozen  states  extending  from  California  to  Texas, 
and  from  Montana  to  New  Mexico.  During  the 
last  decade,  sporadic  human  cases  have  occurred 
mainly  in  New  Mexico,  Arizona,  California,  Colo- 
rado and  Oregon.  Human  cases  occur  in  a cycle 
which  peaks  about  every  five  years.1  Significantly, 
the  annual  number  of  cases  in  the  United  States 
has  been  higher  in  the  1975-1977  period  than  at 


any  time  in  the  previous  50  years.  The  usual 
recognition  of  2 to  5 cases  per  year  increased  to 
20  in  1975,  16  in  1976,  and  18  in  1977.  Early 
indications  suggest  that  the  annual  rate  is  again 
declining  at  present/’  The  five  year  periodicity 
likely  reflects  some  as  yet  poorly  understood  cycle 
in  the  wild  animal  reservoir. 

Although  there  is  reason  to  believe  that  the 
case  fatality  rate  in  bubonic  plague  cases  treated 
early  should  be  less  than  5 percent,  it  is  never- 
theless true  that  the  mortality  rate  in  the  sporadic 
cases  in  the  United  States  averaged  21  percent 
over  the  1950-1975  period  and  was  still  19  per- 
cent in  1976.  As  with  other  relatively  uncommon 
and  focally  occurring  diseases  such  as  Rocky 
Mountain  Spotted  Fever  (now  much  more  com- 
mon on  the  Atlantic  Seaboard  than  in  the 
Rockies),  optimum  outcome  depends  upon  early 
recognition  and  prompt  initiation  of  appropriate 
therapy.  Public  awareness  and  a high  index  of 
suspicion  by  physicians  are  thus  essential  for 
effective  diagnosis  and  management.  Increased 
awareness  of  plague  in  recent  years  along  with 
increased  potential  exposure  for  larger  numbers 
of  Americans  has  been  one  of  the  consequences 
of  the  Vietnam  conflict,  since  human  plague  is 
endemic  in  South  Vietnam,  especially  among  the 
primitive  Montagnard  tribesmen.6  The  extremely 
low  incidence  of  plague  in  Americans  in  South 
Vietnam  in  the  1966-1971  period,  despite  con- 
comitant epidemics  in  the  civilian  population, 
suggests  that  the  available  plague  vaccine  is 
highly  protective.7  Current  indications  for  the 
plague  vaccine  have  recently  been  defined.8 

The  San  Diego  case  presented  and  discussed 
in  this  issue  illustrates  a number  of  important 
aspects  of  the  disease  at  this  time.  Among  the 
significant  points  brought  out  by  Connor  and  as- 
sociates are  the  following:  three  fourths  of  United 
States  cases  are  occurring  in  young  persons  (under 
age  25);  95  percent  of  cases  present  with  a 
single  enlarged  lymph  node.  Immediate  needle 
aspiration  of  the  node  should  be  carried  out  under 
antibiotic  coverage  for  diagnosis.  Although  vir- 
tually all  cases  in  the  United  States  since  1924 
have  apparently  resulted  from  incidental  involve- 
ment of  man  in  the  sylvatic  cycle  (that  is,  con- 
tact with  the  enzootic  wild  animal  reservoir), 
nevertheless  there  still  is  a real  potential  for 
development  of  a murine  cycle  in  domestic  rats 
(with  resultant  implications  for  the  development 
of  epidemics  in  humans),  as  evidenced  by  the 
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finding  of  infection  in  domestic  rodents  in  Denver 
as  recently  as  1968.  Recently,  sick  domestic  cats 
and  other  carnivores  have  been  implicated  in 
human  cases.  (Unfortunately,  sylvatic  plague  in 
the  wild  animal  reservoir  appears  almost  impos- 
sible to  eradicate  at  present.)  Finally,  effective 
laboratory  techniques  are  now  available,  especi- 
ally in  Public  Health  Department  laboratories,  to 
assist  in  confirmation  of  the  diagnosis.  Again, 
however,  a high  index  of  clinical  suspicion,  con- 
sideration of  epidemiological  factors  and  prompt 
initiation  of  therapy  are  essential  for  a favorable 
outcome. 

JOSEPH  E.  JOHNSON  III,  MD 
Prolessor  and  Chairman 
Department  of  Medicine 
The  Bowman  Gray  School  of  Medicine 
of  Wake  Forest  University 
Winston-Salem,  North  Carolina 
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Lessons  from  the  Nork 
(Gonzales)  Case 

In  a special  article  elsewhere  in  this  issue 
Judge  B.  Abbott  Goldberg  recounts  with  clarity 
the  evolution  in  medicine,  and  in  the  law,  of  the 
responsibility  and  duty  of  hospitals  and  medical 
staffs  to  regulate  the  quality  of  patient  care.  He 


briefly  reviews  the  past  and  his  own  direct  ex- 
perience with  the  present,  gives  a glimpse  into 
what  may  be  in  store  for  the  future  and  then 
politely  hints  that  the  law  will  likely  follow 
medicine  if  medicine  will  show  the  way. 

Both  the  law  and  medicine  can  support  the 
premise  that  the  regulation  or  assurance  of  quality 
in  patient  care  is  for  the  safety  and  benefit  of 
patients.  But  as  patient  care  has  at  once  become 
more  effective  and  also  more  dangerous,  neither 
the  law  nor  medicine  has  yet  developed  adequate 
mechanisms  to  detect  and  eradicate  incompetence 
and  do  this  promptly  and  with  fairness.  At  present 
there  are  many  difficulties.  Each  profession  ap- 
proaches the  problem  from  a different  frame  of 
reference;  one  seeking  to  punish  or  eliminate 
incompetence  and  the  other  to  enhance  excel- 
lence; one  seeking  to  regulate  and  the  other  to 
assure;  and  one  refers  to  the  recent,  well-publi- 
cized case  as  Gonzales  and  the  other  as  Nork. 
And  because  of  differences  in  approach  the  two 
systems  tend  to  address  the  problems  of  quality 
in  patient  care  more  often  as  adversaries  than  as 
collaborators  in  the  patient  and  public  interest. 

The  problems  of  regulating  or  assuring  quality 
in  patient  care  are  real,  as  are  the  difficulties.  At 
present,  rather  than  working  together,  medicine 
and  the  law  approach  the  problems  differently  and 
sometimes  even  thwart  one  another.  If  medicine 
is  to  take  the  lead,  as  Judge  Goldberg  hints  it 
should,  it  will  be  necessary  to  lessen  some  of  the 
restrictions  which  now  so  effectively  prevent  medi- 
cine from  policing  itself,  and  then  it  will  be  neces- 
sary for  the  medical  profession  to  attack  incom- 
petence with  the  same  vigor  it  now  seeks  to 
assure  excellence.  Nork  (Gonzales)  has  lessons 
for  all. 

MSMW 


Clinical  Manifestations  of  Hypercalcemic  Disorders — A Correction 

In  the  editorial  “The  Genesis  of  the  Clinical  Manifestations  of  Hypercalcemic 
Disorders,”  which  appeared  on  page  333  of  the  October  issue,  an  error  was  made  in 
the  typescript  substituting  the  word  calcium  for  bicarbonate.  The  first  sentence  of  the 
fourth  paragraph  should  read,  “Second,  it  has  been  shown  that  non  PTH-induced 
hypercalcemia  may  be  associated  with  metabolic  alkalosis,  most  probably  due  to 
enhanced  renal  tubular  transport  of  bicarbonate.” 
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Prolonged  Growth  Arrest  of 
Pulmonary  Metastases  in 
Papillary  Thyroid 
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L.  GABRIEL  KALIFA,  MD 
W.  RICHARD  WEBB,  MD 
San  Francisco 

The  growth  rate  of  pulmonary  nodules  is  often 
used  to  help  differentiate  benign  from  malignant 
disease;  pulmonary  nodules  that  show  no  growth 
for  more  than  two  years  are  generally  considered 
benign.  However,  nodular  lung  metastases  from 
papillary  thyroid  carcinoma  are  an  exception  and 
may  demonstrate  no  change  in  size  on  x-ray  films 
of  the  chest  obtained  over  many  years.  This 
phenomenon  has  been  referred  to  on  a number 
of  occasions  and  cannot  be  considered  rare.1'5 

In  a review  of  235  consecutive  inpatients  with 
thyroid  carcinoma  seen  at  the  University  of  Cali- 
fornia San  Francisco  from  1965  through  1974, 
19  were  found  to  have  pulmonary  metastases, 
and  14  of  these  had  papillary  tumors.  Four  pa- 
tients with  papillary  carcinoma  experienced  pro- 
longed growth  arrest  of  metastatic  nodules;  x-ray 
films  of  the  chest  were  unchanged  for  periods 
ranging  from  14  to  25  years.  We  are  reporting  the 
cases  of  these  four  patients  to  emphasize  the  rela- 
tionship of  prognosis  to  cell  type  and  age;  the 
association  between  an  increase  in  radiographic 
size  of  the  pulmonary  metastases  and  anaplastic 
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shift;  and  the  relationship  between  dyspnea,  poly- 
cythemia and  pulmonary  arteriovenous  shunting 
through  metastases. 

Reports  of  Cases 

Case  1.  A 46-year-old  woman  underwent  re- 
section of  a right  thyroid  nodule  in  1943.  A 
diagnosis  of  papillary  thyroid  carcinoma  was 
made.  Six  years  later  a right  thyroid  lobectomy 
was  performed  for  a local  recurrence.  In  1957, 
14  years  following  the  initial  diagnosis,  a routine 
x-ray  film  of  the  chest  demonstrated  new  findings 
consisting  of  subglottic  tracheal  narrowing  due  to 
local  tumor  extension  and  several  pulmonary 
nodules,  0.5  to  1.0  cm  in  diameter  (Figure  1,  A 
and  B).  There  was  no  pulmonary  uptake  of 
iodine  131  (131I).  Treatment  was  50  millicuries  of 
13II  and  local  tracheal  irradiation.  An  x-ray  film  of 
the  chest  following  therapy  showed  no  change 
and  remained  unchanged  for  15  years.  In  1975, 
the  patient  was  admitted  for  evaluation  of  he- 
moptysis and  dyspnea.  X-ray  films  showed  en- 
largement of  the  pulmonary  nodules  (Figure  1, 
C and  D).  Increased  encroachment  on  the  tra- 
cheal lumen  was  also  observed.  A tracheostomy 
was  performed,  resulting  in  symptomatic  improve- 
ment. A biopsy  specimen  of  the  tracheal  lesion 
showed  anaplastic  carcinoma,  for  which  the  pa- 
tient received  local  irradiation  and  chemotherapy. 

Case  2.  In  1940,  at  the  age  of  12,  this  woman 
had  received  local  irradiation  for  an  undiagnosed 
neck  mass  (in  retrospect,  possibly  the  primary 
thyroid  carcinoma).  Twelve  years  later,  a biopsy 
specimen  of  an  enlarged  cervical  lymph  node  was 
interpreted  as  “benign  aberrant  thyroid  tissue.” 
In  1961,  the  patient,  then  33  years  old,  was  seen 
at  our  institution  for  evaluation  of  recurrence  of 
the  neck  mass.  An  x-ray  film  of  the  chest  then 
demonstrated  several  lung  nodules,  approximately 
0.5  cm  in  diameter.  Because  of  this  finding,  slides 
from  the  cervical  node  biopsy  performed  in  1952 
were  examined  and,  this  time,  interpreted  as 
papillary  thyroid  carcinoma.  In  1962,  the  patient 
underwent  bilateral,  subtotal  thyroidectomy  and 
bilateral  cervical  lymph  node  dissection;  papil- 
lary carcinoma  was  confirmed.  She  has  remained 
asymptomatic  while  receiving  thyroid  extract  to 
suppress  the  tumor.  X-ray  films  of  the  chest  ob- 
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tained  in  1975  (Figure  2)  showed  no  change  in 
the  size  or  number  of  the  pulmonary  nodules. 

Case  3.  A 12-year-old  boy  was  seen  at  our 
institution  in  1953  following  the  diagnosis  of 
thyroid  carcinoma  with  metastasis  to  the  cervical 
lymph  nodes.  The  x-ray  film  of  the  chest  showed 
innumerable  nodules  2 to  3 mm  in  diameter 
(Figure  3,  A and  B).  The  boy  underwent  total 
thyroidectomy  with  bilateral  cervical  node  dis- 
section; histologic  examination  of  the  operative 
specimen  disclosed  papillary  adenocarcinoma. 
Pulmonary  uptake  of  131I  indicative  of  function- 
ing thyroid  tissue  was  noted.  Later  that  year,  the 
tumor  recurred  locally  and  was  surgically  re- 


moved; the  patient  was  then  treated  with  131 1. 
Following  this  therapy,  the  x-ray  film  of  the  chest 
showed  decrease  in  the  number  of  nodules,  but 
many  persisted.  These  nodules  have  remained  un- 
changed in  size  and  number  over  the  ensuing  20 
years.  The  patient  is  presently  asymptomatic  and 
shows  no  pulmonary  uptake  of  I31I. 

Case  4.  In  1940,  a 15-year-old  boy  received 
head  and  neck  irradiation  for  acne.  In  1947,  a 
partial  thyroidectomy  disclosed  carcinoma.  The 
patient  was  first  seen  at  our  institution  in  1949, 
at  the  age  of  24,  for  evaluation  of  a recurrent 
neck  mass  and  dyspnea  on  exertion.  An  x-ray  film 
of  the  chest  demonstrated  miliary  nodules,  2 to 


Figure  1. — Case  1.  A, 
Anteroposterior,  and 
B,  lateral  x-ray  films 
in  1957  show  several 
discrete  pulmonary 
nodules  (arrows).  C 
and  D,  X-ray  films  of 
the  chest  obtained  in 
1975  reveal  that  sev- 
eral nodules  have  in- 
creased in  size  (ar- 
rows). A biopsy  speci- 
men showed  anaplas- 
tic shift. 
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3 mm  in  diameter,  throughout  both  lungs.  A total 
thyroidectomy  with  left,  radical,  neck  dissection 
was  performed  because  of  local  recurrence.  His- 
tologic examination  showed  papillary  adenocar- 
cinoma. 

In  1954,  five  years  following  total  thyroid- 
ectomy, polycythemia  was  noted.  Hemoglobin 
was  17.5  mg  per  dl  and  total  red  blood  cell 
volume  was  twice  normal  (205  percent).  Cardiac 
catheterization  revealed  pulmonary  arteriovenous 
shunting.  Pulmonary  uptake  of  131 1 was  present 
and  open-lung  biopsy,  in  1957,  showed  meta- 
static papillary  thyroid  carcinoma.  The  patient 
was  treated  with  310  millicuries  of  131I,  and  pul- 


Figure  2.— -Case  2.  X-ray  film  of  the  chest  in  1975 
shows  several  small  nodules  (arrows)  that  had  shown 
no  increase  in  size  since  1961. 


monary  uptake  of  radioactive  iodine  diminished. 
No  change  was  noted  in  the  radiographic  appear- 
ance of  pulmonary  nodules,  and  x-ray  films  ob- 
tained over  the  next  17  years  showed  no  progres- 
sion of  the  metastasis.  During  this  period,  the 
patient  received  dessicated  thyroid  for  tumor 
suppression. 

In  1974,  25  years  after  the  initial  diagnosis  of 
pulmonary  metastasis,  the  patient  noted  increased 
dyspnea.  X-ray  films  of  the  chest  showed  that  the 
size  and  number  of  lung  nodules  had  increased 
since  1969  (Figure  4,  A,  B,  C).  In  addition,  a 
mediastinal  mass  was  noted.  No  pulmonary  up- 
take of  131I  could  be  demonstrated.  Vital  capacity 
was  50  percent  of  normal. 

Over  the  next  year,  obstruction  of  the  superior 
vena  cava  developed  with  further  progression  of 
metastasis.  Liver  and  brain  scan  findings  were 
consistent  with  multiple  metastases.  A diagnosis 
of  late  anaplastic  shift  was  made,  and  chemo- 
therapy and  irradiation  to  the  brain  and  medi- 
astinum were  begun.  The  patient  died  in  January 
1976. 

Discussion 

Thyroid  carcinoma  is  classified  histologically 
as  papillary,  follicular,  medullary  or  anaplastic; 
and  survival  following  treatment  correlates  closely 
with  cell  type.6-10  Papillary  carcinoma  bears  the 
best  prognosis  and  82  percent  of  patients  with 
this  tumor  live  for  ten  years  after  diagnosis.10 
Even  in  the  presence  of  metastatic  spread,  sur- 
vival periods  of  patients  with  papillary  carcinoma 
may  exceed  20  years;2'4'10  in  these  patients  me- 
tastases grow  very  slowly  or  undergo  long  periods 
of  growth  arrest.2'4 


Figure  3. — Case  3. 
Miliary  nodules  are 
shown  on  A,  antero- 
posterior, and  on  B, 
lateral  x-ray  films  ob- 
tained in  1953. 
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We  are  reporting  the  cases  of  four  patients  with 
papillary  thyroid  carcinoma  and  prolonged  growth 
arrest  of  pulmonary  metastases;  only  five  such 
cases  have  been  previously  described  in  the  same 
detail  (Table  l).1'5  For  this  report,  we  have  used 
the  histologic  classification  of  Woolner  and  co- 
workers10 and  of  Franssila,7  which  regards  as 
papillary  any  tumor  with  papillary  elements  in- 
cluding those  with  mixed  papillary  and  follicular 
elements.  In  our  four  patients,  pulmonary  nodules 
were  unchanged  in  size,  number  and  appearance 
for  periods  ranging  from  14  to  25  years.  To  our 
knowledge,  growth  arrest  of  similar  duration  does 
not  occur  in  patients  with  follicular,  medullary 
or  anaplastic  thyroid  carcinomas. 

The  cause  of  arrest  of  metastatic  growth  in 
papillary  thyroid  carcinoma  is  unknown.  Al- 
though each  of  our  patients  received  I31I  treat- 
ment or  thyroid  hormone  for  tumor  suppression, 
growth  arrest  has  occurred  without  irradiation 
or  chemotherapy.1-1  In  some  cases,2’3  endogenous 
thyroid  hormone  may  be  sufficient  to  suppress 
tumor  growth;  immunologic  and  nutritional  fac- 
tors have  also  been  proposed  as  being  important 
to  the  biologic  control  of  metastatic  tumor.1’2  In 
untreated  patients  with  papillary  thyroid  car- 
cinoma, metastatic  pulmonary  nodules  have  been 
stable  for  periods  of  up  to  28  years.1'4 

In  patients  with  papillary  thyroid  carcinoma, 
age  is  important  in  determining  prognosis.10'12 
Patients  less  than  40  years  old  at  the  time  the 
primary  tumor  is  diagnosed  survive  longest,10 
despite  the  common  occurrence  of  metastasis  to 
local  lymph  nodes  in  this  group.81012  McKenzie8 
studied  39  patients  with  thyroid  carcinoma  who 
were  less  than  40  years  of  age;  74  percent  of 
them  had  lymph  node  metastases,  yet  none  died 
during  a follow-up  period  of  10  to  15  years.  Not 


surprisingly,  most  patients  with  prolonged  arrest 
of  pulmonary  metastasis  also  fall  within  this  age 
group.  The  average  age  of  the  nine  patients  listed 
in  Table  1 is  24  years.  This  is  considerably  less 
than  the  average  age  of  all  patients  with  papil- 
lary thyroid  carcinoma,10  and  probably  reflects 
a potential  among  young  patients  for  biologic 
control  of  the  tumor. 

Irradiation  to  the  head  and  neck  has  been 
implicated  in  50  percent  to  80  percent  of  all 
childhood  thyroid  carcinomas,01213  and  in  15 
percent  of  thyroid  carcinomas  regardless  of  age.13 
Papillary  adenocarcinoma  is  the  most  common 
histologic  type  associated  with  previous  irradia- 
tion. Two  of  our  four  patients  had  had  previous 
cervical  irradiation  (although  in  one  the  irradia- 
tion may  have  been  for  the  primary  lesion).  This 
information  is  not  available  in  previous  reports. 

Pulmonary  metastases  were  multinodular  in 
each  of  our  patients;  two  had  diffuse  miliary 
disease  and  two  had  larger,  more  discrete  nodules. 
Similar  patterns  have  been  recognized  by  others,1'5 
and  calcification  of  nodules  due  to  aggregation  of 
psammoma  bodies  has  occurred.3  ’'  In  both  of 
our  patients  with  a miliary  pattern  of  metastasis, 
pulmonary  uptake  of  131I  occurred.  In  each,  up- 
take diminished  following  radioiodine  therapy. 
Radiologic  recognition  of  pulmonary  nodules  has 
preceded  the  diagnosis  of  papillary  thyroid  car- 
cinoma by  more  than  22  years,3  but  in  most  pa- 
tients pulmonary  metastases  are  detected  at  the 
time  of  or  within  two  years  following  the  initial 
diagnosis  (Table  1).  Delayed  metastatic  spread 
to  the  lungs  has  occurred  but  is  not  common. 
Anaplastic  shift  (a  change  in  tumor  type  from 
papillary  to  anaplastic  carcinoma)  can  occur 
years  after  the  initial  diagnosis.14'10  Although  in 
most  cases  the  shift  follows  irradiation,  it  may 


Figure  4. — Case  4.  A,  x-ray  film  of  the  chest  in  1969  shows  miliary  metastasis  that  had  not  changed  since  1954. 
B,  Anteroposterior,  and  C,  lateral  views  in  1975  show  confluent  miliary  metastasis  and  a large  mediastinal  mass. 
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occur  without  irradiation.9,15  Anaplastic  shift 
bears  a grim  prognosis,  and  the  majority  of  pa- 
tients die  within  one  year  of  its  detection.1410  In 
two  of  our  patients,  a change  in  the  size  of 
metastatic  nodules  that  had  been  stable  for  15 
to  17  years  heralded  an  anaplastic  shift — an  oc- 
currence that  has  not  been  previously  reported. 
Although  such  growths  can  occur  without  a 
change  in  the  histologic  appearance  of  the  tumor, 
we  believe  that  rapid  enlargement  of  pulmonary 
lesions  in  a patient  with  previously  stable  metas- 
tasis suggests  the  presence  of  anaplastic  shift  and 
indicates  the  need  for  biopsy. 

Respiratory  symptoms  are  uncommon  in  pa- 
tients with  thyroid  carcinoma  that  metastasizes  to 
the  lungs.  Only  one  patient  in  our  group  was 
symptomatic  at  the  time  pulmonary  metastases 
were  detected;  dyspnea  on  extertion  was  his  only 
complaint.  During  his  illness  this  patient  developed 
polycythemia  that  was  due  to  hypoxemia  result- 
ing from  pulmonary  arteriovenous  shunting  within 
highly  vascular  metastases.  This  arteriovenous 
shunting  is  known  to  occur  in  patients  with  met- 
astatic thyroid  carcinoma,5  and  an  identical  case, 
with  angiographic  confirmation,  was  reported  by 
McGee  and  Warren.4  In  such  patients,  innumer- 
able nodular  densities  appear  on  x-ray  films  of 
the  chest.  Probably,  diffuse  pulmonary  metastases 
are  necessary  to  produce  shunting  of  such  a 
magnitude  that  arterial  oxygen  desaturation  and 
polycythemia  will  result. 

Summary 

This  report  presents  four  cases  with  the  un- 
common finding  of  unchanging  pulmonary  nod- 
ules due  to  metastatic  papillary  thyroid  carci- 
noma. Radiographic  follow-up  periods  ranged 
from  14  to  25  years.  Three  patients  were  less 
than  40  years  of  age  at  the  time  of  first  diag- 
nosis; this  reflects  the  good  prognosis  for  young 
people  with  this  disease.  Three  patients  were 
initially  asymptomatic,  but  the  fourth  had  dyspnea 
that  probably  resulted  from  pulmonary  arterio- 
venous shunting  associated  with  miliary  metas- 
tases. Rapid  growth  of  previously  stable  metas- 
tatic nodules  in  two  patients  suggests  anaplastic 
shift,  and  this  finding  may  indicate  the  need  for 
lung  biopsy. 
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Disposition  of  Acetone 
Following  Acute  Acetone 
Intoxication 
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Although  acetone  is  a component  of  a large 
variety  of  industrial  and  household  cleaners,  glues 
and  solvents,  acute  acetone  intoxication  has  not 
been  frequently  reported.1,2  Acetone  is  relatively 
nontoxic;  ingestion  of  as  much  as  200  to  400  ml 
may  not  result  in  serious  sequelae.3,4  Symptoms 
of  mild  acetone  intoxication  are  characterized  by 
drowsiness  and  incoherent  speech,1,2  while  in 
more  severe  cases  stupor  and  deep  coma  may  re- 
sult. Since  acetone  is  excreted  by  the  lungs,  the 
odor  of  acetone  is  always  found  on  the  patient's 
breath.  The  effects  of  acetone  are  said  to  be 
similar  to  those  of  ethanol  at  equal  blood  levels, 
although  the  anesthetic  potency  is  greater.5  There 
is  little  information  about  the  kinetics  of  the 
disappearance  of  acetone  in  persons  following 
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acute  oral  ingestion.15  In  this  report  we  describe 
the  clinical  symptoms  and  the  kinetics  of  elimina- 
tion of  acetone  in  a patient  who  presented  on 
two  occasions  with  acute  acetone  intoxication. 

Report  of  a Case 

A 53-year-old  woman  was  brought  to  the 
emergency  room  after  her  sister  found  her  in  a 
lethargic,  minimally  responsive  state.  During  the 
previous  week,  neighbors  had  noted  that  she 
seemed  increasingly  lethargic  and  unsteady.  She 
had  had  multiple  previous  medical  and  psychi- 
atric admission  for  acute  and  chronic  alcohol 
abuse.  Pertinent  medical  history  included  biopsy- 
proven  Laennec  cirrhosis  and  a history  of  a 
portacaval  shunt  done  13  years  earlier  for  upper 
gastrointestinal  bleeding  presumed  to  be  second- 
ary to  varices.  Other  complications  of  alcoholism 
included  a peripheral  neuropathy  and  cerebellar 
atrophy  as  well  as  alcoholic  withdrawal  seizures. 
Two  years  before  this  admission  she  had  suffered 
a cerebrovascular  occlusion  resulting  in  tempor- 
ary aphasia  and  a residual  right-sided  weakness, 
and  she  required  a cane  for  ambulation.  Her 
medications  at  the  time  of  admission  were  phen- 
ytoin  and  phenobarbital  for  seizure  control  and 
furosemide  and  potassium  chloride  for  mild  hy- 
pertension. At  the  time  of  physical  examination 
she  appeared  as  a tremulous  female  who  had  a 
fruity  odor  on  her  breath  and  a tendency  to  pick 
frequently  at  her  hair.  Her  vital  signs  were  nor- 
mal. The  oral  mucosa  showed  no  ulceration  or 
injection.  Results  of  chest  and  cardiac  examina- 
tion were  unremarkable.  Abdominal  examination 
revealed  a liver  with  a span  of  approximately 
10  cm.  Other  findings  of  the  general  physical 
examination  were  essentially  within  normal  limits. 
Neurological  examination  showed  that  the  patient 
was  oriented,  lethargic  but  arousable,  and  had  a 
shortened  attention  span.  She  was  able  to  fol- 
low simple  commands.  Cranial  nerves  were  intact 
and  reflexes  were  symmetric  with  no  pathological 
reflexes.  Gait  was  broad-based  but  otherwise 
motor  and  sensory  examination  showed  no  gross 
abnormalities.  Analysis  of  urine  revealed  a spe- 
cific gravity  of  1.017  and  a 3 + value  for  ketones 
but  no  glucose.  Arterial  blood  gas  studies  showed 
a pH  of  7.51,  arterial  oxygen  pressure  (Pao_.)  of 
8 1 mm  of  mercury  and  arterial  carbon  dioxide 
pressure  (PacoL. ) of  27  mm  of  mercury.  Toxi- 
cology screening  of  blood  showed  a phenytoin 
level  of  less  than  2.5  n.g  per  ml,  a phenobarbital 
level  of  I 5 /<g  per  ml,  and  an  acetone  concentra- 


tion of  0.25  gram  per  dl,  measured  by  gas  chro- 
matography. The  blood  ethanol  and  isopropanol 
levels  were  zero.  Acetone  was  detectable  in  ma- 
terial obtained  from  a gastric  aspiration.  The 
patient  was  admitted  for  observation,  and  over 
the  next  72  hours  she  demonstrated  slowly  pro- 
gressive improvement  in  her  level  of  conscious- 
ness. Subsequently,  a half-empty  bottle  of  nail- 
polish  remover  was  found  in  the  patient’s  home 
but  she  denied  ingesting  its  contents. 

Approximately  a month  later,  the  patient  was 
again  brought  to  the  emergency  room  with  a 
one-day  history  of  increasing  lethargy  and  som- 
nolence. Results  of  physical  and  laboratory  exami- 
nations were  similar  to  those  from  the  previous 
admission.  Toxicology  examination  again  revealed 
a blood  acetone  concentration  of  0.25  gram  per 
dl.  The  patient  was  admitted  for  observation  and 
showed  gradual  improvement  in  her  mental  status 
as  acetone  levels  declined  (see  Figure  1).  After 
five  days  she  was  transferred  to  an  alcoholic  re- 
habilitation center  for  long-term  control  and 
management  of  her  alcohol  problem. 

Discussion 

A definite  history  of  acetone  ingestion  could 
not  be  obtained  from  this  patient  on  either  of  her 
two  admissions.  Detectable  concentrations  of  ace- 
tone in  the  blood  may  be  observed  in  several 
other  clinical  settings.  In  diabetic  ketoacidosis, 
for  example,  the  range  of  acetone  concentrations 
found  is  approximately  0.01  to  0.07  gram  per 
dl.4'0  In  isopropyl  alcohol  intoxication,  acetone 
concentrations  in  plasma  and  breath  may  be 
measured  due  to  the  metabolic  conversion  of 
isopropyl  alcohol  to  acetone.  However,  the  high 
concentration  of  acetone  observed  in  this  patient 
could  have  resulted  only  from  the  direct  ingestion 
of  acetone.  Two  reported  signs  of  acute  acetone 
ingestion  are  a red  and  swollen  pharynx  and 
erosions  of  the  soft  palate.  These  were  not  seen 
in  this  patient,  and  it  is  likely  that  the  acetone 
was  diluted  in  another  liquid  and  taken  over  a 
period  of  time.  This  reconstruction  is  supported 
by  the  gradual  development  of  symptoms  on  both 
occasions  over  a period  of  several  days. 

Surprisingly  few  data  are  available  regarding 
the  human  rate  of  elimination  of  acetone,  par- 
ticularly at  the  high  blood  levels  seen  in  intoxi- 
cated patients.  Haggard  and  co-workers5  studied 
volunteers  who  drank  as  much  as  80  mg  per  kg 
of  body  weight  of  acetone;  they  found  that  the 
maximal  concentration  of  acetone  in  blood  was 
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about  0.007  gram  per  dl.  They  calculated  that, 
at  this  concentration,  70  percent  of  the  total 
elimination  of  acetone  was  due  to  metabolic  con- 
version and  that  the  fraction  of  elimination  due 
to  metabolism  increases  as  the  concentration  falls. 
These  data  of  Haggard  and  those  of  DiVincenzo7 
indicate  nonlinear  and  saturable  metabolism  of 
acetone  at  concentrations  much  lower  than  those 
seen  in  patients  with  acute  acetone  intoxication. 

Saturable  metabolism  of  acetone  has  also  been 
documented  in  rats,  with  a zero-order  elimination 
rate  of  13  mg  per  kg  of  body  weight  per  hour 
being  reached  at  a concentration  of  0.2  gram 
per  dl.5  The  maximum  rate  of  metabolism  in 
humans  is  not  known,  but  comparison  of  the 
human  data5  with  the  data  in  rats  at  similar  con- 
centrations suggests  that  the  maximum  metabolic 
rate  on  a weight  basis  would  be  lower  in  humans. 
For  a patient  of  average  size,  metabolic  conver- 
sion of  acetone  probably  cannot  exceed  1 gram 
per  hour. 

The  volume  of  distribution  of  acetone  (which 
is  a measure  of  the  fraction  of  drug  in  the  body 
that  is  found  in  the  blood)  is  estimated  to  be  about 


HOURS  AFTER  ADMISSION 

Figure  1. — Time  course  of  acetone  concentrations  in 
blood  following  the  second  admission  for  acetone  in- 
toxication. The  half-life,  calculated  by  nonlinear  least 
squares  regression  analysis  of  the  data  from  19  hours 
after  admission  and  beyond,  is  31  hours.  This  is  similar 
to  a half-life  of  28  hours  calculated  on  the  first  admis- 
sion with  fewer  data  points.  Although  there  is  consider- 
able scatter  in  the  data,  they  appear  to  be  log-linear 
and  consistent  with  a first-order  elimination  process. 


0.82  liter  per  kg  or  82  percent  of  body  weight, 
which  is  approximately  equal  to  total  body  water.7' 
Based  on  a concentration  of  acetone  of  0.25 
gram  per  dl  at  the  time  of  admission,  it  can  be 
estimated  this  patient  had  about  150  grams  of 
acetone  in  her  body.  Allowing  for  some  possible 
continued  absorption  during  the  first  several 
hours  after  admission,  the  disappearance  of  ace- 
tone from  blood  appears  to  follow  a log-linear 
(or  first-order)  pattern,  with  a half-life  of  31 
hours,  as  calculated  by  the  nonlinear  regression 
program  mlab  (Modeling  Laboratory).8  During 
the  19-hour  interval  between  the  collection  of  the 
second  and  fourth  acetone  samples,  roughly  75 
grams  of  acetone  were  eliminated  from  her  body, 
well  in  excess  of  the  19  grams  that  could  be  due 
to  metabolic  conversion  of  acetone.  Urinary  ex- 
cretion of  acetone  is  minimal;  the  patient’s  urine/ 
blood  concentration  ratio  for  acetone  was  found 
to  be  1.08,  similar  in  magnitude  to  that  reported 
by  others.5'9 

The  remaining,  and  most  important,  route  of 
elimination  of  acetone  in  the  acutely  intoxicated 
patient  is  therefore  the  respiratory  tract.  Haggard 
and  co-workers5  and  Briggs  and  Schaffer9  have 
found  that  the  concentration  ratio  of  acetone  in 
blood/alveolar  air  is  330.  This  means  that  330 
liters  of  alveolar  air  must  be  exchanged  to  “clear” 
the  acetone  from  1 liter  of  blood.  Using  an  aver- 
age minute  ventilation  of  9.65  liters  per  minute 
based  on  this  patient’s  age,  weight  and  sex,10  the 
clearance  of  acetone  by  the  lungs  can  be  calcu- 
lated to  be  29  ml  per  minute,  or  0.39  ml  per 
minute  per  kg  of  body  weight.  With  a volume  of 
distribution  of  0.82  liter  per  kg  of  body  weight, 
the  half-life  would  be  expected  to  be  25  hours. 
This  figure  is  in  reasonable  agreement  with  the 
half-life  observed  in  this  patient.  The  extent  to 
which  this  patient’s  liver  disease  contributed  to 
the  long  half-life  cannot  be  assessed,  but  it  is 
probably  minor,  considering  the  low  concentra- 
tions at  which  metabolism  is  saturated  in  subjects 
with  normal  liver  function. 

It  is  apparent  from  the  above  discussion  that  at 
concentration  above  0.1  gram  per  dl,  the  rate  of 
elimination  of  acetone  is  determined  by  the  res- 
piratory execretion  rate.  The  pulmonary  clear- 
ance, however,  is  low;  and  thus  the  half-life  of 
acetone  is  relatively  long,  more  than  30  hours 
in  this  patient.  Theoretically,  one  might  increase 
the  pulmonary  clearance  by  means  of  hyperven- 
tilation, but  the  toxicity  of  acetone  is  so  low  that 
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this  approach  would  probably  not  be  frequently 
justified.  As  with  this  patient,  improvement  is 
gradual  and  follows  a time  course  similar  to  the 
decline  seen  in  blood  acetone  concentrations. 
Clinically,  it  is  important  to  recognize  that  the 
time  required  for  recovery  of  these  patients  is 
measured  in  days,  and  that  acetone  concentra- 
tions may  be  useful  in  distinguishing  acetone  in- 
toxication from  other  causes  of  central  nervous 
system  depression. 
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The  clinical  presentation  of  miliary  tubercu- 
losis may  take  many  forms.  Some  of  these  are 
quite  nonspecific  and  obscure,1'1  making  the  diag- 
nosis very  difficult  at  times.  Although  not  widely 
appreciated,  it  is  not  uncommon  for  abdominal 
pain  to  be  a major  clinical  finding.  This  has  been 
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attributed  largely  to  tuberculous  infiltration  of  the 
peritoneum  and  gastrointestinal  tract.-’4  Pancre- 
atitis and  hyperamylasemia,  however,  are  exceed- 
ingly rare  features  of  miliary  tuberculosis1’0  and 
neither  has  been  previously  reported  as  a pre- 
senting feature  of  this  disease. 

The  association  of  the  adult  respiratory  distress 
syndrome  (ards)  and  miliary  tuberculosis  is  also 
an  uncommon  occurrence.  Only  six  cases  have 
been  reported.710  We  recently  cared  for  a patient 
in  whom  both  pancreatitis  and  a transient  episode 
of  ards  developed  as  complications  of  miliary 
tuberculosis.  Because  each  of  these  conditions  is 
a distinctly  unusual  feature  of  disseminated  tuber- 
culosis infections,  we  wish  to  report  our  experi- 
ence. 

Report  of  a Case 

The  patient  was  a 39-year-old  black  man  ad- 
mitted with  a three-week  history  of  intermittent 
right  upper  quadrant  abdominal  pain  and  a one- 
week  history  of  fever,  malaise,  nausea  and  vomit- 
ing. 

The  patient  said  that  he  did  not  use  alcohol, 
did  not  smoke  and  had  not  been  exposed  to 
tuberculosis.  He  was  told  he  had  sarcoidosis  at 
another  hospital  seven  years  previously — the  diag- 
nosis based  on  abnormal  findings  on  a roentgeno- 
gram of  the  chest.  No  further  studies  were  carried 
out,  and  he  was  not  treated.  His  past  history  was 
otherwise  noncontributory. 

On  physical  examination  at  admission  the  pa- 
tient was  noted  to  be  well-developed  and  thin; 
body  temperature  was  39.4°C  (103°F).  Mild 
epigastric  tenderness  was  elicited  by  palpation; 
neither  organomegaly  nor  rebound  tenderness  was 
present.  The  other  findings  from  the  examination 
were  noncontributory. 

A roentgenogram  of  the  chest  done  at  admis- 
sion (Figure  1)  showed  bilateral  hilar  and  right 
paratracheal  lymph  node  enlargement.  An  elec- 
trocardiogram showed  no  abnormalities.  A com- 
plete blood  count  gave  the  following  values: 
hemoglobin,  14.2  grams  per  dl;  hematocrit,  41.4 
percent;  leukocyte  count,  4,800,  with  19  percent 
bands,  52  percent  polymorphonuclear  cells,  17 
percent  lymphocytes  and  12  percent  monocytes. 
Analysis  of  urine  showed  1 + protein  by  dipstick 
and  up  to  two  leukocytes  per  high-power  field; 
other  results  were  within  normal  limits.  Electro- 
lytes and  blood  urea  nitrogen  were  normal,  as 
were  the  prothrombin  and  partial  thromboplastin 
times.  The  serum  glutamic-oxaloacetic  transami- 
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nase  (sgot),  alkaline  phosphatase  and  total  bili- 
rubin levels  were  abnormal  (sgot,  520  mlU  per 
ml  [normal,  10  to  30  mlU  per  ml],  alkaline  phos- 
phatase, 247  mlU  per  ml  [normal,  36  to  92  mlU 
per  ml],  total  bilirubin,  1.4  mg  per  dl  [normal, 
0.1  to  1.2  mg  per  dl]).  The  serum  amylase  value 
was  332  Somogyi  units  per  dl  (normal,  30  to  194 
Somogyi  units  per  dl).  Skin  tests  showed  no  re- 
action to  coccidioidin  1:10  or  purified  protein 
derivative  intermediate  (5  tu)  and  second 
strength  (250  tu).  There  was  15  mm  induration 
to  mumps  antigen. 

The  patient  was  treated  conservatively:  fluid 
was  administered  intravenously  and  oral  intake 
was  stopped.  Temperature  spikes  to  40°C  (104° 
F)  continued  to  occur.  Bacterial  cultures  of  blood, 
urine  and  sputum  were  repeatedly  negative.  On 
the  ninth  hospital  day,  the  patient  became  dysp- 
neic  and  tachypneic.  Arterial  blood  gas  studies 
on  room  air  showed  an  arterial  oxygen  pressure 
(Pao2)  of  25  mm  of  mercury,  an  arterial  carbon  di- 
oxide pressure  (Paco2),  25  mm  of  mercury  and  a 
pH  of  7.48.  A roentgenogram  of  the  chest  (Figure 
2)  showed  alveolar  infiltrates  with  no  cardiomegaly. 
On  physical  examination  there  was  tachycardia 
without  S3  or  S4.  The  lungs  were  clear  to  auscul- 
tation and  there  was  no  peripheral  edema  or  signs 
of  volume  depletion.  Maximum  nasal  and  mask 
oxygen  supplementation  failed  to  provide  ade- 
quate oxygenation.  An  orotracheal  tube  was  in- 
serted, and  the  patient  was  placed  on  a volume 
ventilator,  requiring  fraction  of  inspired  oxygen 


Figure  1. — Admission  roentgenogram  of  the  chest  show- 
ing bilateral  hilar  and  right  paratracheal  lymph  node 
enlargement  with  clear  lung  fields. 


(fio2)  of  1.0  for  adequate  oxygenation.  Fiber- 
optic bronchoscopy  was  carried  out  and  bronchial 
brushings  were  collected.  Stains  for  routine  bac- 
teria, acid-fast,  fungal  and  Pneumocystis  organ- 
isms were  negative  on  these  specimens. 

The  patient  was  begun  on  a regimen  of  meth- 
ylprednisolone,  100  mg  given  intravenously  every 
six  hours,  for  treatment  of  the  ards.  Oral  admin- 
istration of  isoniazid  (300  mg  per  day)  and 
ethambutol  (25  mg  per  kg  of  body  weight  per 
day)  was  started  but  was  discontinued  after  five 
days  because  of  worsening  liver  function  and  the 
lack  of  documented  tuberculosis.  The  steroids 
were  tapered  and  discontinued  over  the  course  of 
one  week.  The  arterial  blood  gas  values  and  find- 
ings on  a roentgenogram  of  the  chest  improved 
on  the  above  regimen,  and  the  patient  was  suc- 
cessfully extubated  six  days  later  (15th  hospital 
day).  Postextubation  arterial  blood  gases  at 
fio2  of  0.3  were  an  arterial  oxygen  pressure  of 
66  mm  of  mercury,  an  arterial  carbon  dioxide 
pressure  of  30  mm  of  mercury  and  a pH  of  7.45. 

Despite  this  response,  the  patient  continued  a 
deteriorating  course  with  persistent  temperatures 
to  39.4°C  (103°F),  intermittent  lethargy,  nau- 
sea, vomiting  and  abdominal  pain.  Extensive  lab- 
oratory studies  failed  to  reveal  a cause  other  than 
pancreatitis  and  hepatitis.  The  sgot  value  reached 
a peak  of  900  mlU  per  ml  and  then  declined  to 
150  mlU  per  ml.  Similarly,  the  serum  bilirubin 
reached  a peak  of  9.2  mg  per  dl  and  declined  to 
2.6  mg  per  dl.  The  serum  amylase  was  consis- 


Figure  2. — Supine  roentgenogram  of  the  chest  show- 
ing bilateral  alveolar  infiltrates  without  cardiac  enlarge- 
ment. 
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tently  elevated,  reaching  a maximum  level  of  920 
Somogyi  units  per  dl.  Urinary  diastase  was  61,750 
units  per  24  hours  at  that  time.  Amylase/creati- 
nine clearance  ratios  were  determined  serially 
throughout  the  patient’s  course  and  were  consist- 
ently greater  than  6:1. 

The  patient  became  progressively  weak  and 
lethargic,  and  urine  output  decreased.  On  the 
28th  hospital  day  a cardiac  arrest  occurred  and 
there  was  no  response  to  resuscitation  efforts. 

After  the  patient’s  demise,  the  antemortem 
bronchial  brushing  cultures  were  reported  as 
positive  for  Mycobacterium  tuberculosis. 

Findings  at  Autopsy 

At  autopsy  the  lungs  were  heavy  and  diffusely 
firm,  and  had  multiple  areas  of  consolidation. 
The  right  lung  weighed  1,400  grams  (normal 
450  grams);  the  left  lung  weighed  890  grams 
(normal  375  grams).  Numerous  small  subpleural 


and  peribronchial  soft  yellow-white  nodules,  av- 
eraging 1 mm  or  less  in  diameter,  were  evident. 
Viewed  microscopically,  there  were  small  foci  of 
acute  necrosis  which  contained  scattered  poly- 
morphonuclear leukocytes  and  occasional  lym- 
phocytes. The  alveolar  walls  were  edematous  and 
were  the  site  of  a mixed  acute  and  chronic  cellu- 
lar infiltrate.  Numerous  lipid-laden  macrophages 
and  large  collections  of  hyaline  membranes  lined 
the  air  spaces,  which  also  contained  focal  fresh 
blood  (Figure  3A  and  3B).  In  addition,  there 
were  collections  of  intraalveolar  and  intrabron- 
chial  polymorphonuclear  leukocytes  and  fibrin. 

The  hilar  lymph  nodes  were  notably  enlarged, 
varying  in  consistency  from  areas  which  were 
softly  fluctuant  to  areas  of  rubbery  fibrosis.  The 
cut  sections  displayed  caseous  material.  On  mi- 
croscopic examination  these  nodes  showed  mul- 
tiple hyalinized  granulomata  indicating  focal 
areas  of  peripheral  breakdown  with  associated 
moderate  mononuclear  cell  infiltration. 


Figure  3. — Photomicrographs  from  hematoxylin  and  eosin  stained  sections  obtained  at  autopsy,  A.  Pulmonary 
parenchyma  with  acute  tuberculous  microabscesses  and  extensive  hyaline  membrane  formation  (arrows).  B, 
Pulmonary  parenchyma  with  alveolar  septal  edema,  intraalveolar  pulmonary  macrophages  (arrow),  and  a mixed 
acute  and  chronic  inflammatory  cell  infiltrate.  M = microabscess.  C,  Pancreatic  acinar  tissue  showing  an  acute 
tuberculous  microabscess  (arrows).  D,  Liver  with  multiple  acute  tuberculous  microabscesses  (arrows).  Note  the 
hepatic  cords  and  sinusoids  retain  normal  architecture.  C = central  vein.  (Enlarged  from  original  magnification 
X110.) 


434  NOVEMBER  1978  - 129  -5 


CASE  REPORTS 


Although  the  pancreas  was  unremarkable 
grossly,  multiple  small  acute  microabscesses,  simi- 
lar to  those  described  in  the  lung,  were  micro- 
scopically observed  affecting  the  acinar  tissue  but 
not  the  islets  (Figure  3C).  The  liver  (Figure  3D), 
cerebrum,  retinas,  heart,  kidneys  and  prostate  all 
had  similar  microabscesses.  Notably,  small  clus- 
ters of  acid-fast  bacilli  were  found  in  all  acute 
microabscesses. 

Comments 

Abdominal  pain  has  been  described  as  a major 
symptom  in  7 percent  to  14  percent  of  patients 
with  miliary  tuberculosis.  This  has  been  attributed 
to  peritonitis,  enteritis  and  retroperitoneal  lym- 
phadenitis,1,2'4 but  the  presentation  of  this  disease 
as  pancreatitis  has  not  been  previously  described. 
As  many  as  14  percent  of  patients  with  miliary 
tuberculosis  have  been  reported  to  have  pancre- 
atic involvement  at  autopsy  ;4,G  however,  no  men- 
tion is  made  of  hyperamylasemia  or  clinical  signs 
of  pancreatitis  in  these  reviews. 

The  histologic  studies  in  our  patient  showed 
multiple  microabscesses  in  the  pancreas  typical 
of  miliary  tuberculosis.  Similar  abscesses  were 
present  in  multiple  other  organs,  although  the 
peritoneum,  gastrointestinal  tract  and  retroperi- 
toneal nodes  were  not  involved.  This  would  in- 
dicate that  the  pancreas  was  the  primary  cause  of 
abdominal  pain.  Other  causes  of  pancreatitis, 
such  as  obstructed  pancreatic  ducts,  evidence  of 
biliary  disease  or  a history  of  excessive  alcohol 
intake,  were  not  present. 

Infectious  agents  have  been  described  as  being 
a cause  of  acute  pancreatitis  in  up  to  20  percent 
of  cases.7  The  most  common  blood-borne  organ- 
ism is  the  mumps  virus,  although  bacterial  micro- 
abscesses have  also  been  reported  in  the  pancreas 
after  septicemia.  The  subsequent  destruction  of 
the  tissue  surrounding  these  abscesses  causes  an 
outpouring  of  pancreatic  enzymes  into  the  blood- 
stream and  surrounding  tissues,  resulting  in  the 
typical  clinical  and  laboratory  findings  seen  in 
our  patient. 

The  adult  respiratory  distress  syndrome  (ards) 
is  also  a rare  complication  of  miliary  tuberculo- 
sis.8 ards  is  characterized  by  progressive  hypoxe- 
mia which  is  unresponsive  to  high  concentrations 
of  inspired  oxygen,  decreased  lung  compliance 
and  diffuse  alveolar  infiltrates  shown  on  roent- 
genograms of  the  chest. 


Of  the  numerous  factors  invoked  as  causes  of 
ards,  increased  capillary  permeability  is  promi- 
nent.9 The  postulated  mechanisms  leading  to  this 
abnormality  in  miliary  tuberculosis  include  ( 1 ) 
the  presence  of  large  numbers  of  mycobacteria  in 
the  pulmonary  circulation  producing  damage  to 
capillary  endothelial  cells;  (2)  platelet-fibrin 
microemboli  in  the  pulmonary  capillaries  induc- 
ing endothelial  injury;  (3)  a hypersensitivity  re- 
action to  the  mycobacteria  resulting  in  endothelial 
damage.8 

Huseby  and  Hudson8  noted  that  five  of  the  six 
reported  cases  of  ards  due  to  tuberculosis  had 
disseminated  intravascular  coagulation,  suggesting 
to  them  that  microembolization  of  fibrin-platelet 
aggregates  played  an  important  role  in  the  patho- 
genesis of  the  syndrome.  In  our  patient,  however, 
disseminated  intravascular  coagulation  never  de- 
veloped. The  possibility  exists  that  in  this  patient 
ards  may  have  been  a result  of  pancreatitis,  which 
has  been  associated  with  increased  pulmonary 
capillary  permeability.10  However,  it  is  important 
to  note  in  this  regard  that  the  ards  improved 
while  the  pancreatitis  remained  unchanged.  Like- 
wise, cultures  of  bronchial  brushings  obtained 
while  the  patient  had  clinical  and  roentgenologic 
evidence  of  ards  later  grew  M.  tuberculosis.  This 
suggests  to  us  that  the  mycobacteria  in  the  pul- 
monary parenchyma  were  important  in  the  patho- 
genesis of  the  ards.  The  fact  that  the  syndrome 
cleared  with  minimal  antituberculosis  therapy 
and  administration  of  steroids  in  high  doses  favors 
the  role  of  a hypersensitivity  or  immune  reaction. 

Miliary  tuberculosis  is  generally  a curable 
disease.  The  need  for  a high  index  of  suspicion 
and  early  diagnosis  is  obvious.  Our  experience 
with  this  patient  documents  that  pancreatitis  and 
the  adult  respiratory  distress  syndrome  may  be 
manifestations  of  miliary  tuberculosis.  Their  un- 
explained presence  in  an  appropriate  clinical 
setting  should  raise  the  suspicion  of  miliary  tu- 
berculosis and  biopsy  specimens  of  appropriate 
accessible  organs  (such  as  liver,  bone  marrow 
and  lung)  should  be  obtained.11 

Summary 

A patient  who  presented  with  pancreatitis  was 
found  at  postmortem  examination  to  have  un- 
suspected acute  miliary  tuberculosis  with  exten- 
sive involvement  of  the  lungs  and  the  pancreas. 
Also  the  adult  respiratory  distress  syndrome  de- 
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veloped  transiently  during  the  course  of  disease. 
Either  entity  may  be  a manifestation  of  miliary 
tuberculosis;  their  unexplained  occurrence  should 
raise  suspicion  of  this  disease. 
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Advantages  of  Transplantation  Over  Dialysis 
for  End-Stage  Kidney  Disease 

A patient  on  hemodialysis  is  not  by  any  means  a well  patient.  And  there  are 
advantages  to  transplantation.  The  patient  on  chronic  dialysis  generally  runs  a 
hematocrit  of  17  percent  to  20  percent,  and  he  looks  and  acts  and  feels  like  he 
has  a hematocrit  of  17  percent  to  20  percent.  He  has  an  extraordinarily  restricted 
diet.  The  transplant  patient's  hematocrit  improves,  and  his  diet  is  almost  com- 
pletely liberalized  in  most  instances.  The  transplant  patient  is  not  tied  to  that 
dialysis  machine  and  the  rigid  three-times-a-week  schedule  either  in  a unit  or  in 
his  home.  Every  dialysis  patient  has  secondary  hyperparathyroidism.  His  vitamin 
D metabolism  is  off,  his  calcium  metabolism  suffers,  and  they  all  have  thinned 
bones  and  can  get  into  serious  complications.  That  disease  is  generally  reversed 
with  transplantation.  There  is  an  overall  improvement  in  the  general  condition. 
Children  who  suffer  renal  failure  and  go  onto  dialysis  do  not  grow;  they  do  not 
enter  puberty,  and  it  is  extremely  gratifying  to  see  a child  grow  and  reach  puberty 
after  a successful  transplantation.  There  is  tremendous  financial  advantage  to  all 
of  us,  because  we  all  pay  for  this  program,  and  it  is  much  more  economical  to  use 
transplantation  in  a patient  than  to  carry  out  chronic  dialysis. 

— CHARLES  T.  FITTS,  MD,  Charleston,  South  Carolina 

Extracted  from  Audio-Digest  Surgery,  Volume  25.  Number  10, 
in  the  Audio-Digest  Foundation’s  subscription  series  of  tape- 
recorded  programs.  For  subscription  infor.mation:  1577  E.  Chevy 
Chase  Drive,  Glendale,  CA  91206. 
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The  Editorial  Board  will  be  pleased  to  receive  and  consider  for  publication  correspondence  containing  information 
of  interest  to  physicians  or  commenting  on  issues  of  the  day.  Letters  ordinarily  should  not  exceed  600  words,  ana 
must  be  typewritten,  double-spaced  and  submitted  in  duplicate  (the  original  typescript  and  one  copy).  Authors  will 
be  given  an  opportunity  to  review  any  substantial  editing  or  abridgment  before  publication. 


Facts  on  Ballistics 

To  the  Editor:  I have  just  completed  reading 
in  the  August  issue  the  Trauma  Rounds  article  dis- 
cussed by  Dr.  James  M.  Wilson,  “Shotgun  Ballis- 
tics and  Shotgun  Injuries.”  There  are  several 
unfortunate  errors  in  the  article  concerning  the 
technical  information  provided  on  shotgun  load- 
ings. Among  the  more  obvious  is  the  comment 
that  shotgun  powders  are  dangerous  when  used 
in  handgun  cartridge  loadings.  Many  shotgun 
powders  are  very  useful  for  handgun  loads.  Addi- 
tionally, the  weights  of  shotgun  and  pistol  projec- 
tiles mentioned  in  the  article  are  inaccurate  as 
stated  in  grams;  I believe  the  author  meant  grains. 
A .357  magnum  revolver  usually  fires  a 125  to 
158  grain  projectile  rather  than  one  weighing  90 
grams.  Certainly  a shotgun  firing  a 295  gram  pro- 
jectile would  be  fearsome  as  this  is  almost  three 
quarters  of  a pound  of  lead. 

SPENCER  L.  KULICK,  MD 

San  Luis  Obispo,  California 

* * * 

To  the  Editor:  The  article  by  Wilson  on  shotgun 
wounds  was  most  informative,  but  it  contained  a 
few  minor  errors.  Kinetic  energy  of  a moving  ob- 
ject is,  of  course,  given  by  Vi  mv2;  there  is  no  “g” 
in  the  formula.  Dr.  Wilson  correctly  states  that  the 
diameter  of  a pellet  of  00  buckshot  is  Vs  inch,  but 
then  goes  on  to  translate  this  to  .22  caliber,  rather 
than  the  correct  .33  caliber.  The  correct  weight  of 
a 12-gauge  slug  is  % ounce  or  about  25  grams 
(not  295  grams)  and  that  of  a .357  magnum  (or 
.38  special)  bullet  is  158  grains  or  about  10.2 
grams  (not  90  grams).  The  standard  load  of  buck- 
shot contains  9 of  these  .33  caliber  pellets,  as 
noted,  but  police  and  others  frequently  use  magnum 
loads  containing  12  or  (in  3-inch  magnum)  15 
such  pellets.  Of  additional  interest  is  the  fact  that 
either  a 12-gauge  slug  or  00  buckshot  can  pene- 
trate at  least  two  plaster-and-wood  walls,  or  a 
car  door,  further  emphasizing  the  lethal  nature  of 
this  weapon  and  the  danger  of  using  it  inside 
buildings  or  in  heavily  populated  areas. 

JOHN  J.  MORGAN.  MD 

Los  Angeles 


Dr.  Wilson  Responds 

To  the  Editor:  1 wish  to  thank  Drs.  Kulick  and 
Morgan  for  their  comments  concerning  the  article 
on  shotgun  injuries.  They  have  both  pointed  out  a 
confusing  typographical  error  in  that,  as  they 
have  noted,  the  word  grams  should  read  grains. 

Dr.  Kulick’s  comment  that  shotgun  powders  are 
used  in  handgun  loadings  is  true;  however,  the 
statement  made  in  the  text  was  in  regard  to  the 
use  by  novices  in  home  loading.  For  example,  if, 
by  mistake,  equivalent  weights  of  shotgun  powders 
are  used  in  pistol  cartridges,  excessive  pressures 
will  be  generated.  Thus,  a great  deal  of  care  must 
be  exercised  in  using  these  faster  burning  powders 
in  pistol  or  rifle  cartridges.  Also,  Dr.  Kulick's 
correction  of  90  grams  to  90  grains  is  correct. 
However,  the  range  weights  of  projectiles  for  a 
.357  magnum  is  incorrect.  Indeed,  a 90-grain 
bullet  for  the  .357  magnum  is  commercially  avail- 
able (Smith  and  Wesson). 

Dr.  Morgan  states  that  there  is  no  “g”  in  the 
kinetic  energy  equation;  indeed,  the  acceleration 
of  gravity  “g”  appears  in  this  and  several  other 
equations  dealing  with  higher  order  ballistics.  If 
one  wishes  to  express  the  kinetic  energy  in  foot- 
pounds (which  is  the  unit  used  in  all  standard 
ballistics  tables),  the  result  (Vi  mv2)  in  poundals 
must  be  divided  by  the  acceleration  of  gravity 
(32.2)  to  obtain  footpounds.  This  conversion  is 
amply  explained  by  DeMuth  ( Journal  of  Trauma 
9:27-38,  1969)  and  can  be  found  in  any  standard 
textbook  on  ballistics. 

The  comparison  of  buckshot  to  the  .22  bullet 
by  approximate  overall  size  is  correct.  The  article 
does  not  translate  this  to  mean  caliber.  If  one 
considers  the  fact  that  the  weights  and  velocities 
(at  certain  ranges)  are  approximately  the  same 
for  buckshot  and  the  .22  bullet,  then  the  kinetic 
energy  on  impact  is  approximately  the  same — 
which,  after  all,  is  the  most  important  factor  with 
respect  to  wounding  potential  (DeMuth,  Journal 
of  Trauma  11:219-229,  1971).  A comparison 
based  solely  on  caliber  would  not  be  appropriate, 
since  a .33  caliber  bullet  and  buckshot  would 
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probably  have  different  kinetic  energy  values, 
depending  upon  their  respective  weights. 

Again,  I wish  to  thank  Drs.  Kulick  and  Morgan 
for  their  comments  and  interest. 

JAMES  M.  WILSON,  MD 

San  Francisco 

Sex  Education  for  Teenagers 

To  the  Editor:  This  wonderful,  health  con- 
scious nation  of  ours  is  suffering  from  a serious 
social  sickness  that  is  fast  approaching  epidemic 
proportions.  Last  year  there  were  over  a million 
cases  of  this  malady,  and  in  almost  half  of  them 
there  was  surgical  intervention.  The  price  to  the 
taxpayer  amounted  to  hundreds  of  thousands  of 
dollars,  and  those  afflicted  faced  a heavy  burden 
of  physical  pain,  mental  anguish  and  possible 
lifelong  disability.  And,  sadly,  this  ailment  strikes 
our  female  population  between  the  ages  of  15 
and  19,  in  the  early  bloom  of  youth.  This  ne- 
glected health  problem  is,  of  course,  teenage 
pregnancy. 

The  cold,  disturbing  facts  are  there.  We  in  the 
medical  profession  are  confronted  with  these 
statistics:  There  were  more  than  a million  teen- 
age pregnancies  in  this  country  last  year,  and  this 
figure  continues  to  grow.  Four  hundred  thousand 
of  these  illegitimate  pregnancies  were  terminated 
by  abortion.  One  out  of  every  ten  adolescent  girls 
is  a mother  before  she  graduates  from  high  school. 
Of  the  pregnancies  that  went  to  term  over  90 
percent  were  kept  by  the  child-mother  in  a 
fatherless  home,  most  often  supported  by  welfare 
at  taxpayers’  expense.  It  is  conservatively  esti- 
mated that  every  illegitimate  child  costs  society 
$100,000  over  a lifetime  of  welfare  assistance. 

Where  do  we  put  the  blame  for  this  national 
illness?  And  is  there  a cure?  We  physicians  are 
at  least  partly  responsible.  Collectively  we  have 
done  a poor  job  of  educating  our  patients  and 
the  public.  Accused  of  this,  we  point  the  finger 
at  our  medical  schools  saying  they  didn't  prepare 
us  for  this  task.  California  Assemblyman  John 
Vasconcellos  observed  that  “although  physicians 
are  the  persons  most  commonly  asked  for  advice 
about  sexual  problems,  they  are  the  least  pre- 
pared to  help  in  this  area.”  Under  his  sponsor- 
ship the  California  Assembly  has  passed  legisla- 
tion directing  medical  schools  to  include  at  least 
30  hours  of  human  sexuality  courses  in  their 
curricula. 

In  Idaho  physicians  are  beginning  to  show 
signs  of  awareness  about  this  subject.  At  the 


recent  meeting  of  the  House  of  Delegates  of  the 
Idaho  Medical  Association  two  health  education 
resolutions  were  introduced:  One  urged  the  medi- 
cal profession  to  take  a positive  stance  in  behalf 
of  family  life  and  sex  education.  The  other  asked 
the  medical  association  to  go  to  the  governor 
and  the  legislature,  requesting  funds  to  ( 1 ) supply 
courses  at  the  college  level  to  educate  the  edu- 
cators who  will  teach  our  school  children  about 
human  sexuality  and  (2)  set  up  a system  of 
certification  in  order  to  identify  those  people 
qualified  to  teach  health  education.  One  speaker 
was  roundly  applauded  when  he  said  “Let’s  take 
sex  education  out  of  the  hands  of  broken-down 
jocks.”  Uncouth,  yes,  but  undeniably  said  with 
a ring  of  truth. 

In  the  final  analysis,  when  a decision  had  to 
be  made,  the  ima  delegates  took  the  easy  way 
out  by  referring  the  resolution  back  to  the  Coun- 
cil, to  be  referred,  in  turn,  to  the  “proper  com- 
mittee.” And  so,  in  Idaho,  the  fruit  of  this  labor 
very  well  may  shrivel  on  the  vine. 

Oregon  is  a bit  farther  up  the  road  of  enlight- 
enment. There  the  Brown  Foundation  pioneered 
in  the  production  of  excellent  audiovisual  ma- 
terial to  be  used  in  teaching  about  human  sexual- 
ity at  the  elementary  school  level.  The  medical 
school  in  that  state  and  the  institutions  of  higher 
learning  have  had  the  foresight,  and  the  leader- 
ship, to  include  health  education  as  a major  item 
in  their  curricula.  The  women  of  the  Oregon 
Medical  Association  Auxiliary  have  made  total 
health  education,  including  sex  education,  from 
kindergarten  to  grade  12,  one  of  their  most  sought 
after  goals. 

Oregon  is  indeed  a progressive  state,  but  even 
in  that  enlightened  climate  communities  are  still 
asking  the  citizenry  to  vote  yes  or  no  on  whether 
to  offer  health  education  in  the  schools.  Were  we 
ever  asked  to  vote  on  whether  we  should  stamp 
out  tuberculosis,  or  whether  to  immunize  our 
children  against  polio? 

The  medical  profession  should  not  have  to 
shoulder  the  full  blame  for  not  stemming  the 
surge  of  this  societal  sickness  that  afflicts  our 
younger  generation.  But  we  have  done  less  well 
than  we  could  have  in  this  aspect  of  preventive 
medicine.  For  fear  of  being  labeled  as  seamy 
sexologists  we  have  kept  our  silence  when  we 
could  have  spoken  out  in  our  communities,  to 
pta’s,  to  service  clubs,  to  the  general  public.  To- 
day’s parents  are  hoping  for  help.  But  because 
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we  physicians  feared  rebuff,  we  have  failed  to 
offer  our  services  to  the  school  systems.  And,  we 
have  missed  opportunities  (as  did  the  ima  House 
of  Delegates)  to  inform  and  influence  our  legis- 
lators, possibly  under  the  misapprehension  that 
it  might  be  politically  inopportune.  Yet,  this  did 
not  deter  our  California  colleagues. 

It  is  also  probable  that  we,  as  individual  phy- 
sicians, have  reneged  on  our  responsibilities  in 
this  one  area  of  preventive  medicine,  either  be- 
cause we  felt  unqualified  by  lack  of  learning,  or 
because  we  were  not  comfortable  in  dealing  with 
this  sensitive  subject.  That  excuse  is  no  longer 
valid.  Excellent  courses  are  now  everywhere 
available  so  that  any  of  us  can  acquire  a good 
working  knowledge  in  human  sexuality.  And  with 
knowledge  we  attain  confidence  and  comfort. 

Late  word  from  Washington,  DC,  indicates 
that  the  Senate  Human  Resources  Committee  is 
marking  up  S2910,  the  “Adolescent  Health  Serv- 
ices and  Pregnancy  Prevention  and  Care  Act.” 
The  stated  purpose  of  S2910  is  “to  reduce  un- 
wanted initial  and  repeat  pregnancies  among 
teenage  girls.”  What  a pity  we  have  to  run  to 
Washington  for  help  when  we  can  do  a better 
job  here  at  home. 

No  one  expects  us  to  effect  a total  cure  of  all 
teenage  sex-related  problems,  but  there  is  every 
indication  that  parents,  churches,  legislators,  even 
educators,  are  looking  to  the  medical  profession 
to  pick  up  our  share  of  the  responsibility.  We 
hear  loud  cries  for  “health  prevention”  and  “cost 
containment”  from  the  politicians.  Where  can 
we  make  a better  start  than  with  the  teenagers 
of  America?  E R w FOX  MD 

Special  Editor  for  Idaho 

Coeur  d'Alene,  Idaho 


Psychiatry  and  Psychotherapy 

To  the  Editor:  Contrary  to  Friedmann’s  argu- 
ment (West  J Med  129:156-159,  Aug  1978) 
that  psychiatry  might  leave  the  psychotherapeutic 
treatment  of  the  severely  disturbed  in  the  hands 
of  nonmedically  trained  psychotherapists,  it  seems 
more  likely  that  nonmedical  psychotherapists  will 
have  little  or  no  role  in  the  care  of  these  patients 
as  practical  therapeutic  applications  are  developed 
from  recent  advances  in  neurobiology. 

Psychiatry  today  is  at  the  threshold  of  a scien- 
tific revolution  similar  to  medicine’s  experience 
in  the  late  19th  century  when  the  foundations  for 
scientific  medicine  based  upon  bacteriology,  bio- 


logical chemistry  and  the  systematic  examination 
of  diseased  tissues  were  being  discovered.  Like 
psychiatry  today,  medicine  then  was  divided  along 
ideological  lines;  the  various  camps  saw  them- 
selves as  the  respositories  of  the  eternal  verities 
of  the  healing  process.  With  the  spreading  ac- 
ceptance of  an  empirical  approach  to  diagnosis 
and  treatment,  these  ideological  schools  withered; 
the  result  is  the  medicine  practiced  today. 

The  significant  finding  of  this  early  period  in 
the  emergence  of  scientific  psychiatry  is  that  the 
causes  of  the  major  mental  disturbances  are  more 
complex  than  the  total  psychological  explanations 
offered  by  the  ideological  schools.  Neurobiology 
suggests  significant  genetic  and  biochemical  im- 
plications. The  understanding  of  these  disturb- 
ances is  further  complicated  by  the  tendency  of 
the  manifestations  of  these  illnesses  to  be  pro- 
foundly susceptible  to  coloring  by  the  character- 
istics of  the  surrounding  culture,  and  perhaps  to 
the  effects  of  current  psychotherapeutic  modalities 
and  the  welfare  schemes  designated  to  assist  these 
sufferers. 

The  shift  towards  scientific  psychiatry  has 
changed  the  conception  of  what  constitutes  ideal 
treatment  for  the  severely  disturbed.  Until  about 
20  years  ago,  the  ideal  was  psychoanalysis  in 
which  patients  were  seen  in  individual  treatment 
several  times  weekly.  Medication  was  rarely  used, 
symptomatic  relief  by  medication  being  perceived 
as  inimical  to  the  healing  process  theorized  to 
occur  by  insight.  This  system  gave  way  to  the 
present  conception  which  combines  psychother- 
apy with  medication.  Neither  of  these  approaches 
has  consistently  led  to  fundamental  cures  in 
most  patients  with  severe  mental  illness.  The 
advantage  of  the  newer  combined  method  is  a 
reduction  for  many  patients  in  social  pathology 
such  that  many  can  lead  relatively  independent 
lives  free  of  the  burdens  of  long-term  hospital 
stays.  The  current  system  appears  to  be  a com- 
promise while  awaiting  definitive  treatments.  Be- 
cause the  monetary  costs  of  these  labor-  and 
capital-intensive  current  treatments  are  extremely 
high,  their  future  usefulness  may  depend  more 
upon  the  national  economic  health  than  upon 
clinical  outcomes. 

Within  the  context  of  the  emergence  of  scien- 
tific psychiatry,  the  fate  of  nonmedically  trained 
psychotherapists  might  be  the  same  as  the  physi- 
cian ideologues  of  the  late  19th  century  who  were 
rendered  obsolete  by  the  march  of  medical  prog- 
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ress.  At  the  present  primitive  state  of  psychiatric 
knowledge,  nonmedical  psychotherapists  might 
appear  the  relative  equals  of  psychiatric  physi- 
cians in  the  practice  of  psychotherapy.  The  same 
comparison  could  have  been  made  between  the 
first  scientifically  trained  physicians  and  their 
ideological  counterparts  in  the  early  days  of 
modern  medicine.  Neither  had  much  to  offer 
patients  aside  from  ineffective  nostrums  and 
bedside  psychotherapy.  The  arrival  of  pathophy- 
siological diagnosis  and  effective  pharmacology 
caused  the  obsolesence  of  the  physician  ideo- 
logues and  their  schools.  With  no  knowledge  of 
scientific  medicine,  nor  even  the  tools  to  learn 
it,  they  had  little  to  offer  but  psychotherapy.  How- 
ever, a scientific  physician  was  able  to  use  psy- 
chotherapy in  its  most  effective  form,  as  a vehicle 
to  gain  his  patient’s  cooperation  to  accept  defini- 
tive treatment  for  hitherto  unbeatable  diseases. 

Similarly,  nonmedical  psychotherapists  are 
likely  to  go  the  way  of  physician  ideologues  of 
the  last  century  as  the  promise  of  definitive  medi- 
cal treatments  for  the  severe  mental  disturbances 

IS  met.  MARK  I.  KLEIN,  MD 

Berkeley,  California 

Charter  Tour  Difficulties 

To  the  Editor:  The  Medical  Society  of  Santa 
Barbara  County,  California,  is  having  difficulty 
recouping  travel  deposits  from  an  Ontario,  Can- 
ada, consumer  protection  fund,  and  we  would 
like  to  let  other  physicians  realize  our  dilemma. 
We  have  been  trying  for  more  than  18  months 
to  recover  almost  $88,000  lost  when  an  Ottawa 
firm,  Professional  Seminar  Consultants,  Ltd.  (psc, 
Ltd.)  defaulted  on  a charter  tour  of  the  Soviet 
Union. 

Our  medical  society  and  three  other  profes- 
sional groups  have  sued  the  Ontario  Travel  In- 
dustry Compensation  Lund  which  rejected  96 
American  claims  totaling  $187,750.  but  approved 
claims  of  Canadian  consumers  against  psc.  Ltd. 
for  $150,000.  The  matter  is  now  pending  before 
the  Ontario  Commercial  Registration  Appeals 
Tribunal,  with  a decision  expected  by  winter. 

The  Canadian  licensing  and  investigatory  au- 
thorities have  refused  to  comment  on  the  reasons 
for  the  thrice  delayed  denial  of  United  States 
consumers’  claims.  We  have  attempted  to  apply 
pressure  at  the  ambassadorial  level  with  little 
success.  At  the  request  of  Senator  Alan  Cranston, 
the  Consulate  General  of  the  United  States  dis- 
cussed the  claims  with  the  Registrar  of  the  Travel 


Industry  Act.  The  Registrar  said  that  the  Travel 
Industry  Compensation  Lund  and  its  Board  of 
Trustees’  decisions  are  completely  independent  of 
the  Government  of  Ontario  and  out  of  its  control. 

Meanwhile,  there  are  150  Californians,  almost 
half  from  the  tour  sponsored  by  our  Society,  who 
are  still  out  their  monies.  Our  Society  and  its 
tour  participants  were  assured  that  services  were 
insured  by  the  Travel  Industry  Compensation 
Lund.  We  find  need  for  litigation  appalling. 

LEONARD  A.  PRICE,  MD 
President 

Medical  Society  of  Santa  Barbara  County 
Santa  Barbara,  California 

‘Speed’  and  Hematuria 

To  the  Editor:  Emergency  room  patients  with 
microscopic  hematuria  and  flank  pain  but  no 
demonstrable  renal  stone  are  often  suspected  of 
seeking  narcotics.  An  interesting,  and  potentially 
lethal,  variation  was  seen  at  Kaiser  Hospital, 
Hayward,  California,  recently. 

A 21 -year-old  man  came  to  the  emergency 
room  complaining  of  24  to  48  hours  of  dull  right 
flank  pain.  Analysis  of  urine  showed  no  leuko- 
cytes or  bacteria,  but  the  specimen  was  “loaded” 
with  red  blood  cells.  Bindings  on  intravenous 
pyelogram  (ivp)  were  normal.  Physical  exami- 
nation showed  no  abnormalities.  Subsequent  labo- 
ratory data  showed  a prothrombin  time  of  49 
seconds  (control  12.3);  partial  thromboplastin 
time,  48  seconds  (control  34.9);  platelets,  319, 
000  per  cu  mm;  hematocrit,  42  percent;  creati- 
nine, 1 mg  per  dl;  serum  glutamic  oxaloacetic 
transaminase  (sgot),  30  units. 

There  was  no  family  or  personal  history  of 
bleeding  problems;  the  patient  had  had  a ton- 
sillectomy and  hernia  correction  without  incident. 
There  was  no  history  of  renal  or  hepatic  disease. 

The  patient  did  have  a new  job,  worked  the 
graveyard  shift  and  was  using  “speed,”  bought  on 
the  street,  to  stay  awake.  His  girlfriend  brought 
in  the  “speed,”  then  identified  as  10  mg  Panwar- 
fin®  (warfarin  sodium)  (white  tab  with  Abbott 
insignia).  Sold  Panwarfin  as  an  “upper,”  he  had 
been  ingesting  30  mg  a day  for  the  previous 
three  to  four  days.  Treatment  with  vitamin  Ki 
corrected  the  laboratory  abnormalities. 

In  view  of  this  experience,  perhaps  prothrom- 
bin time  should  be  checked  to  rule  out  unsuspected 
anticoagulant  ingestion  in  all  patients  in  whom 
findings  on  an  ivp  are  normal,  hematuria  is 
present  and  use  of  street  drugs  is  suspected. 

BRUCE  FRANKLIN,  MD 
Hayward,  California 
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From  a Medical  Student 


Suicide  Among  Medical  Students 

LYNN  W.  KITCHEN,  MD,  Stamford,  Connecticut 


Following  the  suicide  of  a student  at  my 
medical  school,  a committee  was  created  to  “look 
into  the  psychiatric  care  of  medical  students.” 
Along  with  my  fellow  classmates,  I received  a 
letter  from  the  committee  chairman:  would  I be 
willing  to  share  some  of  my  first-hand  experiences 
and  observations  on  medical  school  “stresses”? 

As  long  as  suicide  remains  the  second  most 
common  cause  of  death  among  medical  students 
in  the  United  States,1  the  question  of  motive  de- 
serves careful  attention.  But  I suggest  that  we 
should  be  very  cautious  about  making  the  leap 
from  the  fact  of  incidence  to  the  notion  (implicit 
in  the  phraseology  of  the  inquiry  sent  to  my 
class,  and  explicit  in  much  of  the  discussion  pre- 
ceding the  launching  of  the  project)  that  “aca- 
demic and  personal  stress”  and  "unsuitability  for 
the  profession”  explain  why  medical  students 
destroy  themselves. 

In  the  first  place,  the  statistics  are  not  con- 
clusive. While  a study  published  in  1968  found 
the  suicide  rate  among  85,299  students  attending 
50  medical  schools  in  the  United  States  between 
1947  and  1967  to  be  “significantly  higher”  than 
among  controls  matched  for  age,  sex,  race  and 
residence,1  the  director  of  a similar  study  under- 
way in  1978  hazards  the  prediction  that  his  final 
findings  will  not  show  any  noteworthy  discrepancy 
between  the  suicide  rate  of  medical  students  in 
the  United  States  and  the  control  group  (inter- 
view with  Don  A.  Rockwell,  md,  Department  of 
Psychiatry,  University  of  California,  Davis,  School 
of  Medicine,  June  1978).  In  any  case,  the  suicide 
rate  among  graduate  md's — at  least  100  per  year 
in  the  United  States — is  almost  certainly  higher 
than  that  among  medical  students.2  This  suggests 
to  me  that  we  ought  to  be  giving  primary  con- 
sideration to  factors  common  to  self-destructive 
student  and  graduate  physicians.  Could  the  sui- 

The  author  was  a fourth-year  medical  student,  Class  of  1978, 
University  of  California,  Davis,  School  of  Medicine,  when  the 
article  was  submitted.  She  is  now  an  intern  in  the  Department  of 
Medicine,  Stamford  Hospital,  Stamford,  Connecticut. 

Reprint  requests  to:  Lynn  W.  Kitchen,  MD,  Dept,  of  Medicine, 
Stamford  Hospital,  Shelburne  Road  and  West  Broad  Street, 
Stamford,  CT  06902. 


cidal  persons  among  the  two  groups  have  more 
difficulty  than  their  peers  in  coming  to  terms  with 
the  issue  of  their  own  mortality?3 

Although  it  is  part  of  the  mythology  of  the 
medical  profession  that  many  of  those  who  are 
motivated  to  undertake  the  study  of  medicine 
suffered  serious  personal  illness  as  children  or 
witnessed  this  phenomenon  in  another  family 
member,  I have  encountered  difficulty  in  docu- 
menting this  in  available  literature.  Moreover, 
my  empirical  conclusion  based  on  four  years  of 
medical  school  has  been  that  student  physicians 
adjust  surprisingly  smoothly  to  our  daily  encoun- 
ters with  the  ravages  of  incurable  diseases  on 
our  patients.  Halberstam’s  perceptive  observation 
of  us  was  that  “far  from  becoming  fixated  on  the 
pathology  they  study,  they  are  likely  to  have  con- 
siderable difficulty  making  any  [overt]  emotional 
connection  between  the  patients  they  examine  . . . 
and  the  inevitable  deterioration  of  their  own 
bodies.”4 

There  are  at  least  five  good  reasons  why  this  is 
so.  First,  medical  students  tend  to  be  a young, 
energetic,  physically  robust  group,  with  a sense 
of  much  useful  work  and  productivity  ahead  of 
them.  Second,  lulled  by  the  tidying,  elegant 
phrases  of  the  “voices  of  experience”  on  rounds, 
we  exhaust  ourselves  in  our  quest  to  be  perfect. 
Even  as  we  scoff  at  the  godly  ways  of  our  men- 
tors, we  gradually  and  unconsiously  come  to 
emulate  their  assured  posturing.  Third,  in  the 
early  stages  of  training,  student  physicians  rarely 
have  long-term  relationships  with  those  they  treat 
— in  part  because  of  the  frequency  of  rotations, 
but  also  because  so  many  patients  in  teaching 
hospitals  are  likely  to  be  self-abusing  and  there- 
fore not  particularly  likable  persons.  Fourth, 
the  attending  physicians  attracted  to  academic 
medicine  are  often  research-oriented  rather  than 
patient-oriented,  by  which  I mean  that  empathetic 
clinical  role  models  are  sometimes  the  exception 
rather  than  the  rule.  Fifth,  should  personal  feel- 
ings about  the  death  of  a patient  become  trouble- 
some, a student  physician  has  the  support  of  his 
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team  in  developing  and  utilizing  his  defenses  to 
deal  with  the  loss.  (It  strikes  me  as  significant 
that  it  is  not  at  the  student  level  but  when  these 
buffers  are  taken  away  that  the  suicide  rate  is 
highest — that  is,  among  physicians  in  practice 
long  enough  to  have  been  made  painfully  aware 
that  medicine  is  a frontier  art  as  a result  of  the 
deaths  of  parents,  siblings,  respected  colleagues 
and  patients  who  have  become  friends.0) 

In  sum,  1 believe  that  we  are  on  the  wrong  track 
in  approaching  the  incidence  of  suicide  in  our 
profession  as  a problem  that  has  an  answer,  and 
I doubt  that  many  prospective  suicidal  persons 
can  be  somehow  weeded  out  at  the  medical 
school  admissions  level.'17  Ernst  Becker,  in  his 
brilliant  work  The  Denial  of  Death,  characterized 
guilt  and  depression  as  the  natural  consequences 
of  coming  to  terms  with  one’s  vulnerabilities.8 
Indeed,  suicidal  tendencies  in  all  persons  usually 
follow  some  blow  in  self-esteem — whether  in  the 
area  of  interpersonal  relationships,  examination 
grades,  or  failing  physical  health.  To  the  degree 
that  the  medical  student  and  the  physician  he 
becomes  is  ruled  by  the  demanding  value  system 
passed  on  from  generation  to  generation  in  the 
medical  profession,  no  amount  of  achievement 
will  spare  him  from  guilt  at  not  being  all  that  he 
has  been  conditioned  to  expect  of  himself.  And 
what  is  suicidal  ideation  if  it  is  not  the  aspiration 
to  kill  off  the  unfulfilled  aspects  of  oneself,  the 
aspects  that  render  one  inescapably  imperfect, 
mortal?  Perhaps  the  suicidal  person's  unconscious 
fantasy  is  that  he  will  be  able  to  exorcise  his 
failures  via  the  self-destructive  act,  but  somehow 
survive  to  profit  by  this;  he  may  be  too  angry — at 
his  imperfect  self  and  at  a world  which  he  views 
as  demanding  absolute  perfection — to  consider 
the  finality  of  death.9 

“Suicide,”  in  the  words  of  Camus,  “is  prepared 
within  the  silence  of  the  heart.”10  This  is  likely 
to  be  especially  true  for  those  shaped  according 
to  a professional  ethos  that  emphasizes  the  play- 
ing out  of  godly  roles  and  discourages  admissions 
(even  to  oneself,  let  alone  a possible  counsellor) 
of  uncertainty  or  imperfection.  Whether  or  not  a 
person  who  experiences  suicidal  ideation  actually 
chooses  to  kill  himself  depends  on  such  factors 
as  his  insight,  his  ability  to  concede  and  explore 
his  psychic  pain,  and  his  willingness  (and  luck) 
in  establishing  emotional  intimacy  with  a psy- 
chotherapist or  friend  with  whom  he  does  not 
have  to  play  charades. 


Any  malady  quietly  acknowledged  and  experi- 
enced— not  compartmentalized,  denied,  or  intel- 
lectualized  away  by  the  sufferer  or  those  around 
him — becomes  more  manageable  and  bearable 
with  time.  Accordingly,  the  most  reliable  pro- 
phylactic against  suicidal  depression  is  to  be  found 
in  the  lonely,  lifelong  task  of  coming  to  grips 
with  one's  limitations  and  mortality,  with  what 
one  can  and  cannot  control  in  his  life.  It  follows 
that  the  most  productive  way  of  discouraging 
self-destructive  tendencies  in  medical  students  is 
to  encourage  them  from  the  beginning  of  their 
training  to  embrace  their  humanity. 

The  issues  of  suicide,  death,  dying  and  personal 
vulnerability  ideally  should  not  be  delegated  (with 
obvious  implications)  to  departments  of  psychia- 
try, but  dealt  with  by  physician  role  models  at  all 
levels  of  the  medical  school  hierarchy  on  a day- 
to-day  basis.  Too,  more  exploration  in  the  medi- 
cal school  curricula  of  the  therapeutic  possibili- 
ties— for  both  parties — engendered  by  a solid 
doctor-patient  relationship  is  warranted.  For  to  the 
degree  that  the  physician  can  derive  satisfaction 
from  his  patients’  faith  in  him  as  an  empathetic, 
mature,  competent  person  “on  their  side”  of  the 
battle,  and  utilize  this  faith  as  a potent  healing 
tool,  he  will  be  better  able  to  withstand  his  dis- 
appointment— whether  experienced  within  him- 
self or  voiced  by  others — over  human  errors  and 
his  inability  to  perform  “miracles.”11 

These  measures  could  result  in  a lowering  of 
the  suicide  rate  not  only  among  student  but  also 
among  graduate  physicians.  There  is  only  one 
liberty,  wrote  Camus  in  his  Notebooks:  “to  come 
to  terms  with  death.  After  which,  everything  is 
possible.” 
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Special  Article 


The  Duty  of  Hospitals  and  Hospital 
Medical  Staffs  to  Regulate  the 
Quality  of  Patient  Care 

B.  ABBOTT  GOLDBERG,  LLB,  Sacramento,  California 


In  1881  Oliver  Wendell  Holmes,  Jr.  wrote:  “The 
life  of  the  law  has  not  been  logic;  it  has  been 
experience.”1  Holmes  went  on  to  become  the 
“great  dissenter.” 

His  father  was  Dr.  Oliver  Wendell  Homes,  Sr., 
once  dean  of  the  Harvard  Medical  School.  In 
1842,  almost  a generation  before  Semmelweis,  Dr. 
Holmes  published  a paper,  “The  Contagiousness 
of  Puerperal  Fever,”  which  held  that  the  disease 
was  related  to  the  personal  uncleanliness  of  the 
attending  obstetricians.2  The  medical  profession 
rose  up  in  arms  against  Dr.  Holmes.  He  ignited 
a controversy  that  would  rage  for  years.  One  of 
Dr.  Holmes’  opponents  was  Dr.  Hugh  Lenox 
Hodge,  professor  of  obstetrics  at  the  University 
of  Pennsylvania  and  the  Pennsylvania  Hospital. 
That  hospital’s  department  of  obstetrics  “had  a 
somewhat  unfortunate  experience  with  puerperal 
fever  and  after  being  closed  for  some  time  was 
finally  abandoned  in  1854.”3 

Dr.  Holmes  replied  to  his  critics  only  rarely. 
But  he  did  say  once:  “I  am  too  much  in  earnest 
for  either  humility  or  vanity,  but  I do  entreat 
those  who  hold  the  keys  of  life  and  death  to  listen 
to  me  for  this  once.  ...  I beg  to  be  heard  in 
behalf  of  those  . . . whose  lives  are  at  stake,  until 
some  stronger  voice  shall  plead  for  them.”4 

The  author  is  a retired  judge  of  The  Superior  Court,  Sacra- 
mento, California. 

This  is  a revised  version  of  a paper  delivered  to  the  Symposium 
on  Quality  Assurance  in  Hospitals  sponsored  by  the  University  of 
California,  San  Francisco,  in  cooperation  with  the  California 
Hospital  Association,  October  7-8,  1976,  San  Francisco. 

Reprint  requests  to:  B.  Abbott  Goldberg,  Judge  of  The  Superior 
Court,  Retired,  3221  American  River  Drive,  Sacramento,  CA 
95825. 


The  statements  of  both  Dr.  Holmes  and  Justice 
Holmes  epitomize  the  theme  of  this  discussion. 
Improvement  in  the  quality  of  patient  care  can- 
not be  accomplished  by  law  alone.  The  law  is  too 
variable,  too  subject  to  historical  accidents  and 
to  the  transitory  sentiments  and  prejudices  that 
judges  share  with  their  fellow  men,  to  provide 
any  lasting  assurance.  Real  assurance  of  improve- 
ment in  the  quality  of  care  can  be  provided  only 
by  constant  dedication  to  that  goal  by  those  “who 
hold  the  keys  to  life  and  death.”  Such  dedication 
may  require  the  sacrificing  of  some  sacred  cows, 
a prospect  that  not  everyone  can  face  with  the 
equanimity  of  a Dr.  Holmes. 

The  Nork  Case 

My  introduction  to  the  questions  of  hospital 
and  medical  staff  liability  for  the  quality  of  pa- 
tient care  was  in  1973  in  a notorious  malpractice 
case,  Gonzales  vs  Nork  and  Mercy  Hospital.5 

Dr.  John  Nork  performed  a laminectomy  on 
Gonzales  at  Mercy  Hospital  in  Sacramento  in 
November  1967.  Dr.  Nork  had  hospital  staff 
privileges  to  do  orthopedic  surgery,  including 
laminectomies  and  spinal  fusions.  There  was  evi- 
dence that  before  Gonzales’  surgery,  Dr.  Nork 
had  performed  some  13  other  laminectomies  or 
fusions  at  the  same  hospital,  with  poor  results. 
His  patients  suffered  grave  postsurgical  compli- 
cations, such  as  arachnoiditis,  causalgia,  foot 
drops,  bowel  and  urinary  incontinence,  and  sexual 
disabilities.  One  patient  suffered  a vertebral  frac- 
ture during  surgery.  Several  required  repeated 
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surgeries,  as  many  as  four  times.  In  one  nonspinal 
case,  a woman  lost  a leg  as  a result  of  repeated 
bone  grafts  on  an  ankle,  in  the  presence  of 
infection. 

The  hospital  was  accredited  by  the  Joint  Com- 
mission on  Accreditation  of  Hospitals,  and  it 
maintained  all  the  relevant  committees — such  as 
tissue,  infection,  utilization  and  surgical.  All  of 
these  committees  reviewed  cases  in  the  then 
standard  manner,  but  these  standard  reviews  failed 
to  reveal  the  doctor’s  lack  of  skill.  At  the  time  of 
Gonzales’  operation,  the  hospital  had  no  actual 
knowledge  of  Dr.  Nork’s  incompetence  or  of  his 
practices  of  operating  on  inadequate  findings  and 
falsifying  hospital  records.  A recurrent  theme  in 
the  case  was  how  such  medical  misconduct  could 
occur  and  remain  undetected  in  a well-ordered 
hospital. 

The  case  was  tried  against  Dr.  Nork  on  the 
bases  of  both  fraud  and  negligence,  but  against 
the  hospital  on  negligence  only.  The  hospital 
contended  that  it  was  not  responsible  for  the 
conduct  of  the  physicians  on  its  staff,  because 
they  were  not  its  agents,  employees  or  servants. 
This  contention  is  correct.  A hospital  is  not  liable 
under  the  doctrine  of  “respondeat  superior” 
merely  because  a staff  doctor  is  negligent.0  The 
Latin  expression  respondeat  superior  is  legal 
shorthand  for  the  rule  that  a principal,  employer 
or  master — the  superior — is  responsible  for  the 
torts  of  his  agent,  employee  or  servant  committed 
within  the  scope  of  the  subordinate's  employment. 
This  rule  applies  even  though  the  superior  him- 
self is  free  of  fault.  The  rule  is  centuries  old,  and 
its  justification  is  that  the  superior  can  spread  the 
risks  of  loss,  by  insurance  or  otherwise,  as  part  of 
the  cost  of  doing  business.7  Respondeat  superior 
had  no  direct  bearing  on  this  case,  because  the 
doctor  was  not  an  employee  of  the  hospital,  but 
it  is  peculiarly  significant  in  the  development  of 
the  law  relative  to  hospital  liability. 

If  a staff  doctor  is  not  an  employee,  what  is  he? 
In  conventional  legal  terminology,  one  is  either 
an  employee  or  an  independent  contractor.  An 
employer  is  liable  for  the  torts  of  the  employee, 
but,  subject  to  very  broad  qualifications,  not  for 
those  of  an  independent  contractor.8  Although  a 
staff  doctor  is  an  independent  contractor,  he  is 
also  a concessionaire  or  licensee,  a person  to 
whom  the  hospital  grants  the  privilege  of  practic- 
ing medicine  within  the  hospital’s  premises.  The 


hospital  is  the  occupier  of  land  on  which  it  invites 
patients  into  its  custody,  for  treatment  by  its  con- 
cessionaires. By  granting  staff  privileges  and  by 
taking  custody  of  patients,  the  hospital  incurs 
the  risk  of  liability  for  torts  committed  by  the 
concessionaire,  the  staff  physician,  without  re- 
gard to  his  status  as  an  employee  or  independent 
contractor — if  the  hospital  is  subject  to  the  same 
rules  as  every  other  grantor  or  custodian. 

What  are  the  rules  applicable  to  every  other 
grantor  of  a concession  or  custodian?  In  brief, 
there  is  but  one  rule,  and  that  is  to  use  due  care 
to  see  that  those  in  custody  are  not  harmed  and 
that  the  concessionaire  does  not  harm  the  grant- 
or’s customers.8  The  application  of  the  rule  can 
be  illustrated  by  a variety  of  examples:  the  com- 
mon carrier  held  liable  for  rape  because  it  al- 
lowed a woman  to  alight  at  a point  known  to  be 
frequented  by  ruffians;*  the  tavern  keeper  held 
liable  for  battery  because  he  did  not  protect  a 
patron  from  a beating  by  a drunk;10  the  amuse- 
ment park  operator  held  liable  for  inattention  to 
the  operations  of  roller  coasters  or  fireworks  dis- 
plays conducted  by  independent  contractors.8,11 
On  principle,  it  is  undeniable  that  a hospital  owes 
at  least  as  great  a duty  of  care  to  a patient  to 
protect  him  from  an  incompetent  doctor  as  a rail- 
road does  to  a passenger,  or  a barkeeper  to  a pa- 
tron or  an  amusement  park  owner  to  a spectator. 

Genesis  of  Hospitals’  Liability 

Thus  the  question  is  whether  hospitals  are  sub- 
ject to  the  same  rules  as  everyone  else.  To  answer 
this  question,  it  is  necessary  to  look  to  history. 
As  Justice  Holmes  said:  “In  order  to  know  what 
it  [the  law]  is,  we  must  know  what  it  has  been, 
and  what  it  tends  to  become.”1 

Originally  there  were  no  special  rules  exempt- 
ing hospitals  from  the  rules  applicable  to  every- 
one else.  Under  common  law,  all  charities  were 
immune  from  liability  for  the  negligent  acts  of 
their  subordinates.12  Since  most  hospitals  were 
charities,  they,  too,  enjoyed  this  general  chari- 
table immunity.  So  special  rules  for  hospitals  had 
to  be  developed  either  in  cases  of  noncharitable 
hospitals,11  a category  of  no  practical  importance 
to  this  discussion,  or  in  cases  involving  inten- 
tional, as  distinguished  from  negligent,  torts.  The 
latter  category  was  involved  in  a case  of  utmost 
historical  importance,  Schloendorfj  vs  Society  of 
New  York  Hospital ,14 

* Reference  8,  §§314A,  318,  320,  344,  415,  419,  447,  449  (Illus- 
tration 1 ) ; Reference  9 
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Schloendorff  is  the  archetypical  case,  decided 
in  1914  by  the  late,  great  Benjamin  Nathan 
Cardozo.  It  held  flatly  that  a hospital  is  not  liable 
for  the  acts  of  doctors,  whether  they  are  agents, 
“house  physicians,”  or  are  staff  members,  “visiting 
physicians.”  The  plaintiff  alleged  that  two  doctors, 
one  a “house  physician,”  and  the  other  a “visiting 
physician,”  both  procured  for  her  by  the  hospital, 
operated  on  her  without  her  consent.  If  true,  this 
amounted  to  a battery,  an  intentional  tort.  Judge 
Cardozo  held  that  the  plaintiff’s  “narrative,  even 
if  improbable  must  be  taken  as  true”  and  “that 
the  relation  between  a hospital  and  its  physicians 
is  not  that  of  master  and  servant.  The  hospital 
does  not  undertake  to  act  through  them  but 
merely  to  procure  them  to  act  upon  their  own 
responsibility.”  This  is  the  genesis  of  the  rule  that 
hospitals  were  not  liable  for  the  acts  even  of  those 
doctors  whom  they  employed — the  rule  exempt- 
ing them  from  the  general  rule  of  respondeat 
superior.  This  exemption  was  never  adopted  in 
California.15 

Other  language  in  the  opinion  resulted  in  at 
least  two  other  rules,  which  gained  wide  accept- 
ance for  many  years:  First,  the  “borrowed  serv- 
ant” rule,  that  a hospital  is  not  liable  for  the  acts 
of  its  acknowledged  servants,  such  as  nurses,  if 
they  are  acting  under  the  direction  of  the  doctor. 
They  became  for  the  time  being  the  servants  of 
the  doctor  rather  than  the  hospital.  California 
never  adopted  this  rule,  either.  Instead  it  has  ap- 
plied the  rule  of  respondeat  superior  to  both  the 
doctor  and  the  hospital.10'17  The  second  rule  is 
that  the  administrative  or  housekeeping  activities 
of  a hospital  must  be  distinguished  from  its  medi- 
cal activities,  the  hospital  being  liable  for  the  one 
as  any  other  innkeeper,  but  not  for  the  other  be- 
cause they  were  performed  through  doctors.  Al- 
though Schloendorff  was  expressly  called  to  its 
attention  in  1945,  the  California  Supreme  Court 
rejected  this  medical-administrative  dichotomy  and 
held,  following  its  own  precedents:  “a  nurse  or 
physician  may  be  the  servant  of  a hospital,  thus 
requiring  the  application  of  the  doctrine  of  re- 
spondeat superior  even  though  they  are  perform- 
ing professional  acts.”18 

To  recapitulate:  Schloendorff  held  that  a hos- 
pital was  not  liable  for  the  acts  of  a doctor  be- 
cause the  doctor  could  not  be  its  servant.  If  the 
hospital  was  not  liable  under  respondeat  superior, 
clearly  it  was  not  liable  for  the  acts  of  a doctor 
who  was  merely  an  independent  contractor,  or 


licensee  or  concessionaire.  But  at  the  time  Gon- 
zales vs  Mercy  Hospital  arose,  the  question  was 
not  what  the  rules  were  under  Schloendorff,  but 
whether  those  rules  were  still  viable.  They  had 
little  vitality  in  California;  did  they  have  any? 
There  is  still  no  authoritative  answer  in  Califor- 
nia,19 but  I held  it  to  be  no. 

Enter  the  ACS 

The  first  erosion  1 found  in  Schloendorff’ s 
concept  that  a doctor  in  a hospital  acts  solely  on 
his  own  responsibility  is  not  in  any  legal  material 
but  rather  in  the  history  of  the  American  College 
of  Surgeons.  The  college  was  an  effort  to  create 
an  organization  “devoted  completely  to  the  evalu- 
ation of  professional  and  hospital  standards  which 
would  benefit  the  patient.”20  In  1919,  while 
Schloendorff  was  in  full  bloom,  the  college 
adopted  its  “minimum  standard,”  stating  that 
each  hospital  should  have  an  organized  staff  of 
competent  physicians  who  would  adopt  rules 
governing  their  professional  work  and  who  would 
“review  and  analyze  at  regular  intervals  their 
clinical  experience. ”20(PP221’489) 

The  minimum  standard  was  adopted  over  stiff 
opposition.  It  was  argued,  parallel  to  Judge  Car- 
dozo’s  thinking,  that  a hospital  was  simply  a more 
convenient  place  to  operate  than  a home.  “The 
hospital’s  sole  obligation  was  to  furnish  space 
with  proper  heat,  light  and  food  for  the  patient. 
When  these  services  were  paid  for  by  the  patient 
and  he  was  discharged,  the  hospital’s  interest  and 
obligation  to  the  patient  ceased.”  Staff  meetings 
were  assailed  as  impositions  on  busy  doctors. 
Operation  reports  were  an  invasion  of  the  pa- 
tient’s privacy. 2°(P205)  Only  89  of  692  hospitals  sur- 
veyed could  completely  meet  even  the  simplest 
requirements.  The  printed  report  reciting  this 
embarrassing  statistic  was  suppressed  and  copies 
naming  the  hospitals  were  destroyed. 20(P221) 

Nevertheless,  the  minimum  standard  was 
adopted  as  a “goal  to  seek.”20(P221)  The  goal  was  “to 
standardize  hospitals  in  such  a way  that  the  public 
could  know  to  which  hospitals  they  could  go  with 
safety. ”20^ppe3’475'476)  It  was  to  be  reached  by  having 
organized  medical  staffs  that  would  “adopt  rules, 
regulations  and  policies  which  would  insure  the 
best  possible  service  to  the  patient. ”20(P221) 

As  early  as  1913  Dr.  Ernest  Codman  of  Boston 
was  urging  the  “common  sense  notion  that  every 
hospital  should  follow  every  patient  it  treats,  long 
enough  to  determine  whether  or  not  the  treatment 
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has  been  successful  and  then  to  inquire  if  not, 
why  not?”20([,110)  (Note:  Dr.  Codman  thought  the 
hospital  treated  the  patient;  a year  later  Judge 
Cardozo  thought  it  did  not.) 

The  minimum  standard’s  single  page  became 
the  progenitor  of  the  Joint  Commission  on  the 
Accreditation  of  Hospitals’  Accreditation  Manual 
and,  in  1965,  of  California  Business  and  Profes- 
sions Code  §2392.5,  where  parts  of  it  survive 
verbatim.  It  is  important  because  it  shows  how 
the  surgeons  were  acting  to  improve  hospitals, 
as  a matter  of  the  proper  practice  of  medicine, 
without  legal  stimulus,  because  for  many  years 
thereafter  the  law  relieved  hospitals  of  liability 
for  physicians’  conduct. 

Schloendorff  did  not  receive  its  legal  coup  de 
grace  until  1957,  when  the  New  York  Court  of 
Appeal,  in  Bing  vs  Thunig,21  held  a hospital  liable 
for  the  negligence  of  a nurse  who  burned  a pa- 
tient during  a surgical  operation.  The  nurse  was 
not  acting  under  the  particular  direction  of  a 
physician.  Nevertheless,  the  hospital  argued  that 
her  conduct  had  to  be  characterized  as  “medical” 
rather  than  “administrative,”  so  the  hospital  should 
not  be  liable.  The  court  found  this  dichotomy 
riddled  with  unworkable,  quixotic  distinctions 
and  abandoned  it.  In  so  doing,  it  reconsidered 
Schloendorff  and  put  to  itself  the  question:  “What 
reason  compels  us  to  say  that  of  all  employees 
working  in  their  employers’  business  . . . the  only 
ones  for  whom  the  employers  can  escape  liability 
are  employees  of  hospitals?”21  It  answered  its 
own  question  by  first  repudiating  Judge  Cardozo’s 
proposition  that  “the  hospital  does  not  undertake 
to  treat  the  patient,  does  not  undertake  to  act 
through  its  doctors  and  nurses,  but  undertakes 
instead  simply  to  procure  them  to  act  upon  their 
own  responsibility.”  This  conception,  said  the 
New  York  court,  “no  longer  reflects  the  fact.  . . . 
Certainly,  the  person  who  [now]  avails  himself 
of  ‘hospital  facilities’  expects  that  the  hospital  will 
attempt  to  cure  him,  not  that  its  nurses  or  other 
employees  will  act  on  their  own  responsibility.” 
It  then  held: 

Hospitals  should,  in  short,  shoulder  the  responsibilities 
borne  by  everyone  else.  There  is  no  reason  to  continue 
their  exemption  from  the  universal  rule  of  respondeat 
superior.21 

Thus  Schloendorff  was  interred  after  43  years 
of  troubled  existence. 


The  Darling  Case 

But  Bing  vi-  Thunig  involved  an  admitted  em- 
ployee and  did  not  itself  answer  the  question  of 
whether  a hospital  was  liable  for  the  acts  of 
a nonemployee,  a staff  physician.  However,  its 
language  implied  the  answer,  and  that  implication 
was  followed  in  the  case  of  Darling  vi  Charleston 
Comm.  Mem.  Hosp.,  decided  by  the  Illinois 
Supreme  Court  in  1967. 22  Darling  held  a hospital 
liable  because  it  had  not  required  a doctor  to 
follow  the  hospital’s  own  rules.  “Although  the 
legal  doctrines  expounded  in  the  Darling  case 
were  neither  new  nor  novel,  the  application  of 
these  doctrines  to  the  medical  staff  setting  . . . 
gave  the  case  widespread  publicity,  and  shock 
value.”23 

Although  Darling  is  the  famous  case,  one  even 
more  instructive  is  Fiorentino  vs  Wegner.2*  Fio- 
rentino  involved  a death  resulting  from  a novel 
surgical  procedure  performed  by  a nonemployee 
staff  physician.  It  held  that  the  hospital  was  not 
liable,  because  the  procedure,  although  novel, 
was  not  “per  se  an  act  of  malpractice,”  and  the 
hospital  had  “no  reason  to  know  that  an  act  of 
malpractice  would  take  place.”  What  is  important 
in  Fiorentino  is  not  its  result  but  its  statement  of 
the  law. 

[A]  hospital  will  not  be  held  liable  for  an  act  of  mal- 
practice performed  by  an  independently  retained  healer, 
unless  it  had  reason  to  know  that  an  act  of  malpractice 
would  take  place.  ...  [A  hospital]  is  not  required  to  pass 
upon  the  efficacy  of  treatment;  it  may  not  decide  for  a 
doctor  whether  an  operation  is  necessary,  or,  if  one  be 
necessary,  the  nature  thereof;  but  it  owes  to  every  patient 
whom  it  admits  the  duy  of  saving  him  from  an  illegal 
operation  or  false,  fraudulent,  or  fictitious  medical  treat- 
ment. . . . [LJiability  does  not  attach  to  the  hospital 
unless  it  knew  or  should  have  known  that  . . . the 
operation  was  not  permissible  under  existing  standards.24 

The  key  thought  in  this  quotation  is  what  the 
hospital  “knew  or  should  have  known.”  This  had 
already  been  stated  in  Darling.22  It  was  developed 
in  1970  by  the  Nebraska  Supreme  Court  in  Foley 
vs  Bishop  Clarkson  Memorial  Hospital.25  If  the 
liability  of  a hospital  were  restricted  to  cases 
where  it  had  actual  knowledge,  carelessness  would 
be  promoted,  for  “the  less  a hospital  [knew]  about 
a patient’s  condition,  the  safer  it  [would  be] 
against  charges  of  negligence.”  The  Nebraska 
court  stated  that  the  majority  rule  applied  by  most 
states  in  hospital  cases  requires  actual  knowledge, 
but  that  this  majority  rule  “is  an  exception  to  the 
general  law  of  negligence.”  It  then  applied  what  it 
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called  the  minority  rule  derived  from  Darling,  re- 
jected the  majority  rule,  and  overruled  prior  Ne- 
braska cases.  Thus,  without  citing  Bing  vs  Thunig, 
Nebraska  aligned  itself  with  the  New  York  phi- 
losophy that  “Hospitals  should  . . . shoulder  the 
responsibilities  borne  by  everyone  else.” 

A further  application  of  general  law  to  hospitals 
is  that  a hospital  cannot  escape  liability  merely 
by  doing  what  all  other  hospitals  are  doing.  This 
application  of  the  general  law  to  hospitals  was 
mentioned  in  Darling.22  It  has  been  the  law  in 
California  since  1956,  when  the  California  Su- 
preme Court  held  in  an  instrument-count  case: 
“Although  . . . practice  or  custom  is  some  evi- 
dence of  what  should  be  done  and  may  assist  in 
the  determination  of  what  constitutes  due  care,  it 
does  not  conclusively  establish  the  standard  of 
care.”20  Thus  in  1973,  (1)  the  hospital  no  longer 
enjoyed  a special  exemption  from  general  tort 
liability;  (2)  liability  could  result  from  a failure 
to  follow  its  own  rules;  (3)  liability  could  result 
from  a negligent  failure  to  know  what  its  staff 
doctors  were  doing,  and  (4)  the  fact  that  the  hos- 
pital was  doing  exactly  what  a hospital  approved 
by  the  Joint  Commission  on  the  Accreditation  of 
Hospitals  ( jcah)  should  have  done  did  not  neces- 
sarily prove  it  was  not  negligent.  With  these 
propositions  in  mind,  I shall  develop  some  of  the 
facts  of  Gonzales  vs  Mercy  Hospital. 

Nork:  The  Hospital’s  Failures 

There  were  instances  of  violations  of  rules 
shown  in  the  case,  not  with  reference  to  Gonzales 
as  a patient  as  in  Darling,  but  with  reference  to 
failure  to  apprehend  Dr.  Nork  before  he  operated 
on  Gonzales.  For  example,  in  one  prior  instance, 
the  hospital  pathologist  violated  an  express  rule 
requiring  him  to  report  tissue  discrepancies;  he 
failed  to  report  to  the  Tissue  Committee  that  Dr. 
Nork  had  removed  nerve  fibers  during  a laminec- 
tomy.^ 5(pi9°),27  jn  another  case,  the  nursing  staff 
failed  to  report  that  Dr.  Nork  allowed  his  assistant 
surgeon  to  leave  shortly  after  a laminectomy  was 
begun  and  required  a surgical  nurse  to  function 
as  assistant  surgeon. 5(P192)'28  There  were  other  un- 
reported or  uninvestigated  cases,  such  as  unduly 
protracted  hospitalization,  infection  and  unex- 
plained discrepancy  between  admitting  and  dis- 
charge diagnoses.  Had  these  been  explored,  Dr. 
Nork’s  deficiencies  might  have  been  disclosed  and 
acted  on  much  earlier — and  prevented  his  opera- 
tion on  Gonzales.  Whether  such  protective  action 


would  have  been  taken  presented  a difficult  prob- 
lem of  proximate  or  legal  causation,  which  dis- 
tinguished Gonzales’  case  from  Darling. Z8(P13°) 

To  avoid  the  distinction  between  Darling  and 
Gonzales’  case  on  this  question  of  causation,  1 
adopted  the  approach  of  Fiorentino  V5  Wegner 
that  a hospital  has  a duty  to  save  a patient  from 
false  or  fraudulent  medical  treatment  of  which  it 
knew  or  should  have  known.  From  this  it  fol- 
lows that  a hospital  must  maintain  reasonable 
means  of  acquiring  such  knowledge.  But  in  1967, 
the  relevant  period,  the  hospital  not  only  lacked 
knowledge  of  Dr.  Nork’s  propensities,  it  had  no 
means  of  acquiring  it. 

Although  in  1967  the  hospital  did  follow  all 
of  the  procedures  required  by  jcah,  those  pro- 
cedures were  insufficient  to  detect  an  inadequate 
physician  such  as  Dr.  Nork.  Dr.  Reed  M.  Nesbit, 
the  hospital’s  principal  witness,  said  it  may  take  a 
malpractice  case  to  detect  such  a doctor.5<l>14S>  Dr. 
Nesbit  is  professor  emeritus  of  urology  at  the  Uni- 
versity of  Michigan,  a former  president  of  the 
American  College  of  Surgeons,  a former  member 
of  the  Joint  Commission  and,  at  the  time  he  testi- 
fied, was  Deputy  Director  of  the  Commission.  He 
was  involved  in  the  case  because  jcah  wanted  to 
find  out  how  it  had  approved  a hospital  where  such 
conduct  had  occurred.  In  his  own  words:  “It  was 
incredible  to  me  that  the  allegations  were  such  as 
they  were  [and]  that  some  of  the  people  on  the 
medical  staff  didn’t  pick  up  something  on  the 
guy.”5(PP143‘145) 

Shortcomings  of  JCAH  Standards 

The  testimony  of  Dr.  Nesbit  showed  that 
the  jcah  standards,  which  the  hospital  was  fol- 
lowing in  1967  as  far  as  the  records  showed, 
and  their  application  were  deficient  in  the  follow- 
ing respects: 

1.  The  review  of  cases  was  predicated  on  the 
assumptions  that  the  doctor  was  reporting  hon- 
estly and  that  the  records  were  truthful  and  ac- 
curate. Such  assumptions  preclude  the  possibility 
of  discovering  fraud. 

2.  The  assumption  of  honest  reporting  was 
carried  so  far  that  no  comparison  of  the  doctor’s 
progress  notes  and  the  nurses’  notes  was  either 
required  or  made. 

3.  The  clinical  review  was  subjective  and  ac- 
cording to  the  personal  standards  of  the  reviewer. 
As  an  experiment  in  court,  a highly  regarded 
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neurosurgeon  reviewed  five  of  Dr.  Nork’s  hospital 
files  the  way  he  would  have  reviewed  them  in 
the  hospital  in  1967.  Giving  himself  the  same 
time  limitations  that  he  was  under  in  the  hospital, 
he  could  not  discover  even  the  grossest  deficiency: 
that  all  the  patients  had  the  same  or  similar  pat- 
terns of  detailed  symptoms.  This  pattern  arrange- 
ment of  symptoms  becomes  readily  detectable 
only  by  setting  them  forth  in  tabular  form.  This 
simple  mode  of  arraying  the  symptoms  was  a 
device  hit  upon  by  the  plaintiff’s  counsel,  following 
a suggestion  of  his  orthopedic  expert.  Merely  by 
assembling  and  analyzing  the  evidence  objectively, 
a lawyer  rather  than  the  doctors  discovered  that 
Dr.  Nork  had  been  contriving  his  findings.29 

4.  The  review  was  based  on  random  sampling 
of  cases  in  selected  areas.  Therefore,  bad  cases 
were  picked  up  only  by  chance.  To  quote  Dr. 
Nesbit:  “It  is  very  difficult  to  get  an  accurate 
picture  from  a random  sample  on  a random 
sample  basis. ”5(PI’174"182) 

5.  The  review  was  infrequent.  In  Dr.  Nesbit’s 
opinion,  such  infrequent  review  “emphasizes  the 
randomness,  if  you  will,  of  the  sampling.”30  On 
this  point.  Dr.  Nesbit  distinguished  between  teach- 
ing hospitals — those  having  interns  and  residents 
— and  hospitals  without  such  programs.  In  a 
teaching  hospital,  review  is  current  and  frequent, 
rather  than  retrospective  and  rare,  and  the  re- 
view does  not  have  to  assume  the  truthfulness  of 
reports  by  the  attending  physician  as  the  sole  wit- 
ness, because  the  patient  is  under  the  multiple 
observation  of  several  witnesses,  even  though 
they  are  students. 

6.  The  review  process  was  casual,  hasty  and 
sandwiched  between  the  reviewing  doctor’s  other 
work. 

7.  Finally,  but  equally  important,  no  protocol, 
profile  or  record  was  made  of  the  deficiencies  of 
the  doctor  being  reviewed,  so  there  was  no  com- 
mon fund  of  such  knowledge  about  the  doctor 
available  to  the  hospital. 5(p183) 

Adherence  to  a review  system  so  riddled  with 
inadequacies  could  not  properly  be  held  to  com- 
port to  a standard  of  due  care.  How  the  review 
system  can  be  improved  and  which  among  vari- 
ous improvements  is  the  best  is  a subject  better 
left  to  those  most  competent  and  knowledgeable 
in  this  field.  However,  it  should  be  observed  that 
the  “Procedure  for  Retrospective  Patient  Care 
Audit  In  Hospitals,”  proposed  by  the  Joint  Com- 
mission in  its  Trustee,  Administrator,  Physician 


Institutes  in  1973,  is  vastly  more  effective  than 
any  of  the  prior  procedures  that  were  placed  in 
evidence  in  the  Gonzales  case. 

Additional  Liability  Potential 

There  is  another  possible  phase  of  liability. 
The  failure  of  the  hospital  medical  staff  to  dis- 
cover and  disclose  Dr.  Nork’s  deficiencies  raises 
the  possibility  that  staff  members  with  reviewing 
responsibilities,  who  negligently  allow  a deficient 
doctor  to  remain  on  the  staff,  may  themselves  be 
held  individually  liable  to  the  patients  that  the 
doctor  injures. 

A formidable  argument  can  be  made  in  favor 
of  the  theory  that  members  of  the  medical  staff 
who  negligently  fail  to  detect  an  incompetent  staff 
member  may  themselves  incur  liability  to  the  in- 
competent’s patients  even  though  there  was  no 
physician-patient  relationship.  The  absence  of  the 
relationship  is,  in  legal  terms,  called  a “lack  of 
privity.”  But  privity  is  not  an  essential  basis  of 
tort  liability.  The  American  Law  Institute,  whose 
Restatements  of  the  Law  are  generally  consid- 
ered authoritative,  says  in  part: 

One  who  undertakes  . . . [the  medical  staff]  to  render 
services  to  another  [the  hospital]  which  he  [the  medical 
staff]  should  recognize  as  necessary  for  the  protection  of 
a third  person  [the  patient]  ...  is  subject  to  liability  to 
the  third  person  [the  patient]  for  physical  harm  resulting 
from  his  [the  medical  staff’s]  failure  to  exercise  reason- 
able care  to  [perform]  his  undertaking.  . . ,31 

This  rule  has  been  applied  in  a hospital  con- 
text.32 A patient  was  injured  when  she  fell  into  a 
bathtub  because  she  was  frightened  when  a rat 
ran  across  her  feet.  She  sued  the  hospital  and 
hospital’s  exterminator.  (The  implicit  analogy  of 
an  incompetent  doctor  to  a rat  and  a medical  staff 
to  a pest  exterminator  is  only  a coincidence,  not 
a reflection  of  personal  animus.)  The  United 
States  Court  of  Appeal  held  that  both  the  hospital 
and  the  exterminator  could  be  liable.  The  exter- 
minator had  never  heard  of  the  patient,  but  the 
court  held  the  absence  of  a prior  relationship  im- 
material, because  the  section  of  the  Restatement 
of  Torts  “renders  the  defense  of  lack  of  privity 
unavailable.  . . ,”32-33 

The  critical  issue  is  not  the  presence  or  absence 
of  privity;  it  is  whether  the  medical  staff  has 
undertaken  a duty  to  the  hospital  to  protect  the 
hospital’s  patients  from  incompetents.  That  it  has 
can  be  argued  in  at  least  three  ways: 

1.  From  the  statute,  Business  & Professions 
Code  §2392.5.  This  statute  is  in  part  a paraphrase 
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and  in  part  a verbatim  adoption  of  the  old  “mini- 
mum standard.”  In  form  it  is  a definition  of  one 
sort  of  unprofessional  practice;  that  is,  practicing 
in  a hospital  without  a formal  medical  staff. 
Considering  its  origin  and  form,  it  seems  clear 
that  the  statute  was  intended  not  only  to  regulate 
relations  between  hospitals  and  doctors  but  also 
to  benefit  hospital  patients. 

2.  For  hospitals  accredited  by  the  Joint  Com- 
mission, the  conclusion  follows  from  inspection 
of  the  Accreditaiion  Manual  for  Hospitals.  The 
foreword  to  the  manual  states  that  the  certificate 
of  accreditation  should  be  a matter  “of  reassur- 
ance to  [the  hospital’s]  patients.”  This  reassur- 
ance should  follow  from  the  medical  staff’s  duty 
to  “maintain  continuing  surveillance  of  the  pro- 
fessional performance  of  all  members  of  the 
medical  staff”  and  to  establish  “criteria  for  evalu- 
ating medical  care”  that  should  be  “strict  enough 
to  safeguard  patients.”  When  a doctor  becomes 
a staff  member,  “he  accepts  medical  staff  controls 
as  a protection  to  himself  as  well  as  to  others.”34 
Who  these  “others”  are  is  clarified  by  the  stand- 
ard that  requires  “meetings  to  review  the  clinical 
work  of  members  . . . because  the  medical  staff 
has  overall  responsibility  for  the  provision  of 
medical  care  to  patients.”34  If  the  word  “others” 
did  not  include  all  hospital  patients,  the  refer- 
ences to  safeguarding  and  reassuring  patients 
would  be  but  idle  ornamentation. 

3.  The  conclusion  follows  from  medical  staff 
bylaws — for  example,  those  of  the  University  of 
California  in  San  Francisco.  The  preamble  recog- 
nizes “that  the  Medical  Staff  is  responsible  for 
the  quality  of  medical  care  in  the  Hospitals  and 
Clinics  and  must  accept  and  assume  this  respon- 
sibility . . . and  that  the  best  interests  of  patient 
care  are  protected  by  concerted  effort.  . . .”35 
The  Patient  Care  Review  Committee  is  “respon- 
sible for  insuring  that  the  medical  care  provided 
. . . is  appropriate,  of  reasonable  quality,  and 
provided  in  an  efficient  manner.”35  Its  Medical 
Care  Review  Subcommittee  is  required  to  help 
the  departments  develop  “quality  care  standards, 
along  with  appropriate  mechanisms  to  monitor 
the  implementation  of  these  standards  in  actual 
practice.”35  These  rules  implement  the  Principles 
of  Medical  Ethics,  which  require  physicians  to 
“safeguard  the  public  . . . against  physicians 
deficient  in  . . . professional  competence.”  By 
accepting  staff  membership,  doctors  have  volun- 
tarily undertaken  responsibilities  to  patients  of 


other  doctors,  which  they  must  discharge  with 
reasonable  care.36 

I have  found  only  one  reported  decision  on  the 
question  of  personal  liability  of  medical  staff 
members,  Corleto  v\y  Shore  Memorial  Hospital 37 
decided  by  the  Superior  Court  in  New  Jersey  in 
1975.  Corleto  held  that  a plaintiff  who  alleged 
injuries  from  surgery  performed  by  an  incom- 
petent doctor  could  sue  some  141  hospital  staff 
doctors,  the  hospital  administrator,  the  hospital 
board  of  directors  and  the  hospital  itself  for  their 
alleged  negligence  in  allowing  the  incompetent  to 
remain  on  the  staff.  Corleto  is  the  straw  in  the 
wind  indicating  how  far  liability  may  be  extended. 

Proving  the  Hospital  Remiss 

The  difficult  problem  is  not  establishing  the 
existence  of  liability.  The  difficult  problem  is  the 
factual  one  of  obtaining  evidence  that  a hospital, 
its  medical  staff  and  its  administrator  have  been 
remiss  in  their  duties  by  failing  to  discover  and 
eliminate  incompetent  doctors.  This  was  not  a 
great  problem  in  Gonzales  vs  Mercy  Hospital, 
because  circumstantial  proof  of  staff  derelictions 
became  available  by  piecing  together  the  evidence 
in  the  charts  of  some  30  of  Dr.  Nork’s  patients. 
But  in  a less  exaggerated  case,  the  problem  may 
be  formidable. 

A number  of  states  have  enacted  legislation 
intended  to  encourage  adequate  staff  reviews  by 
making  the  records  and  proceedings  of  such  re- 
views either  nondiscoverable  or  not  usable  in 
evidence,  or  both.  These  statutes  are  said  to: 

Evince  a legislative  judgment  that  the  quality  of  in- 
hospital  medical  practice  will  be  elevated  by  armoring 
staff  inquiries  with  a measure  of  confidentiality.  This 
confidentiality  exacts  a social  cost,  because  it  impairs 
malpractice  plaintiffs’  access  to  evidence.  . . . [Such 
statutes]  represent  a legislative  choice  between  competing 
public  concerns.  [They]  embrace  the  goal  of  medical  staff 
candor  at  the  cost  of  impairing  plaintiff’s  access  to 
evidence.38 

The  presence  of  such  statutes  underscores  the 
theme  at  the  outset  of  this  discussion,  that  “The 
life  of  the  law  has  not  been  logic;  it  has  been 
experience.”  While  the  courts  have  been  enlarg- 
ing the  scope  of  liability,  the  legislatures  have 
been  making  liability  harder  to  establish.  These 
contrary  movements  may  seem  paradoxical,  but 
they  are  not  unusual.  Justice  Holmes  said:  “The 
truth  is  that  the  law  is  always  approaching,  and 
never  reaching  consistency.”1(P36)  He  was  unduly 
optimistic;  sometimes  it  is  not  even  approaching. 

The  existence  of  such  “protective”  statutes  and 
the  proliferation  of  similar  statutes  ameliorating 


THE  WESTERN  JOURNAL  OF  MEDICINE  449 


QUALITY  OF  PATIENT  CARE 


responsibility  for  medical  malpractice  and  mak- 
ing malpractice  actions  more  difficult  to  pursue39 
supports  the  reality  that  improvement  of  the 
quality  of  care  lies  with  those  “who  hold  the  keys 
to  life  and  death.”  Statutes  give  physicians  privi- 
leges not  enjoyed  by  other  litigants,  and  it  is  up 
to  physicians  to  be  worthy  of  those  privileges.  A 
legislature  could  repeal  the  privileges  if  it  believed 
they  were  abused.  Further,  there  is  some  sugges- 
tion that  the  courts  are  skeptical  of  hospital  and 
medical  agency  disciplinary  proceedings.40 

Resolving  the  Liability  Problem 

The  liability  of  hospitals  is,  of  course,  part  of 
the  more  general  problem  of  the  “malpractice 
crisis.”  There  are  various  ways  of  resolving  the 
crisis.  To  the  late  Dr.  Paul  Dudley  White  is  at- 
tributed the  statement:  “The  way  to  cut  down 
the  cost  of  malpractice  insurance  is  to  cut  down 
the  malpractice.”41  Dr.  White’s  meaning  seems 
clear.  Actually  it  is  ambiguous,  because  one  way 
to  cut  down  malpractice  is  to  lower  the  standards 
of  care,  so  that  fewer  injuries  become  legally 
actionable.  For  example,  since  a hospital  may  be 
liable  for  violating  its  own  rules,  it  might  attempt 
to  avoid  liability  by  having  no  rules.  James  E. 
Ludlam,  legal  counsel  for  the  California  Hospital 
Association,  considered  this  possibility  and  re- 
jected it.  He  referred  a United  States  Senate  com- 
mittee to: 

hospitals  that  transferred  the  responsibility  for  the  rou- 
tine ordering  of  bed  rails  from  the  attending  physicians 
to  the  nursing  staff.  This  greatly  reduced  the  number  of 
injuries  to  patients,  but  from  the  point  of  view  of  limit- 
ing liability  this  was  a major  mistake  by  the  hospitals. 
However,  it  did  mean  better  patient  care.  . . . Insura- 
bility is  not  determined  by  losses  but  by  devotion  to  the 
professional  approach  to  better  patient  care.17(P100°) 

In  short,  take  care  of  the  patient,  and  the 
liability  will  take  care  of  itself. 
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is  liable  to  a paying  beneficiary.  Silva  vs  Providence  Hospital  of 
Oakland,  14  C 2 762,  776,  1939 

13.  Brown  vs  La  Societe  Francaise,  138  C 475,  1903  (ordinary 
rule  of  respondeat  superior  applied) 

14.  211  NY  125,  105  N.E.  92,  52  L.R.A.  (N.S.)  505  (1914) 

15.  Beeck  vs  Tucson  General  Hospital,  500  P.  2d  1153,  1155 

(Ariz  App  1972)  (reviews  the  history  and  expressly  rejects 
Schloendorff).  Some  California  cases  reject  it  implicitly:  eg, 

Quintal  vs  Laurel  Grove  Hospital,  62  C 2d  154,  167-68,  1964; 
Seneris  vs  Haas,  45  C 2d  811,  831,  1956;  Rice  vs  California 
Lutheran  Hospital,  27  C 2d  296,  304,  1945. 

16.  Rice  vs  California  Lutheran  Hospital,  27  C 2d  296,  304, 
1945  seemed  to  leave  the  point  open.  But  the  possible  liability  of 
both  the  hospital  and  doctor  was  recognized  both  before  and  after 
Rice.  Ybarra  vs  Spangard,  25  C 2d  486,  492,  1945;  Mundt  vs 
Alta  Bates  Hospital,  223  CA  2d  413,  423,  1963.  Several  cases 
have  held  hospitals  liable  for  medical  acts  of  nurses:  eg,  Leonard 
vs  Watsonville  Community  Hospital,  47  C 2d  509,  520,  1956; 
Cline  vs  Lund,  31  CA  3d  755,  763,  j 973 ; Valentin  vs  La  Societe 
Francaise,  76  CA  2d  1,  7,  1946. 

17.  See  generally  Sen.  Comm,  on  Government  Operations,  91st 
Cong.,  1st  Sess.,  Medical  Malpractice:  The  Patient  Versus  the 
Physician,  435,  492-93  (Comm.  Print  1969),  “The  Ribicoff  Report" 

18.  Rice  vs  California  Lutheran  Hospital,  27  C 2d  296,  304, 
1945.  An  analogous  distinction  between  "professional  malpractice” 
and  “ordinary  negligence”  appeared,  disappeared  and  briefly  reap- 
peared as  to  the  statute  of  limitations.  Gopaul  vs  Herrick  Me- 
morial Hospital,  38  CA  3d  1002,  1974:  Zelver  vs  Sequoia  Hos- 
pital District,  87  Cal  Rep  79,  1970  (hearing  granted  but  not 
thereafter  decided). 

19.  Matchett  vs  Superior  Court,  40  CA  3d  623,  629  n.  4,  1974 

20.  L.  Davis,  Fellowship  of  Surgeons — A History  of  the  Ameri- 
can College  of  Surgeons.  1960,  p 204 

21.  2 NY  2d  656,  143  N.E.  2d  3 (1957) 

22.  33  111  2d  326,  211  N.E.  2d  253,  14  A.L.R.  3d  860  (1966) 

23.  Ludlam  J:  Physician-Hospital  Relations:  The  Role  of  Staff 
Privileges.  35  Law  & Contemp  Prob  879,  884  (1970).  For  further 
remarks  by  the  same  author  see  Ref  17  (p  1060). 

24.  19  NY  2d  407,  227  N.E.  2d  296  (1967) 

25.  173  N.W.  2d  881,  884  (Neb.  1970);  Ref  5 (p  153) 

26.  See  also  Ref  22  (p  257)  citing  The  T.  J.  Hooper,  60  F.  2d 
737,  740  (2d  Cir.  1932),  and  Ref  8,  §295-A,  Comment  c,  Illustra- 
tion 2;  Leonard  vs  Watsonville  Community  Hospital,  47  C 2d 
509,  519  (1956). 

27.  UCSF  does  not  have  a similar  bylaw.  The  JCAH  Accredi- 
tation Manual  was  revised  in  1974  to  require  the  pathologist  to 
"participate  in  the  hospital’s  patient  care  evaluation  program.” 
JCAH  Accreditation  Manual  for  Hospitals  (1973)  131  as  revised 
to  1975.  See  infra  Ref  34. 

28.  “It  is  elementary  that  the  knowledge  received  during  the 
course  of  their  employment  as  nurses  is  in  legal  effect  binding 
upon  their  employer,  the  defendant  Hospital."  Goff  vs  Doctors 
General  Hospital,  166  CA  2d  314,  316,  319,  1958  (failure  of  nurse 
to  report  she  was  "horrified”  by  doctor’s  treatment) 

29.  Sheridan  B:  Why  the  Lawyers  Caught  Nork  and  the  Doctors 
Didn’t.  Medical  Economics,  51:91,  95-96,  Jul  22,  1974  (raises  the 
question  but  does  not  give  the  answer).  Compare  Ref  5 (pp  58-59), 
173,  182.  Pffs  Exh  188. 

30.  Gonzales  vs  Mercy  Hosp.,  Tr.  October  9,  1973,  p 152  line 
26-27.  See  also  id.  150  lines  25-27 

31.  Restatement  (Second)  of  Agency  §354  (1958);  Schwartz 
vs  Helms  Bakery  Limited,  67  C 2d  232,  238-39,  1967.  The  medical 
staff  is  the  agent  of  the  governing  body  (the  hospital),  22  Cal 
Adm  Code  §§  70701  16,  70703  11  ( a ) , 1(h)  (1975).  The  staff  and 
the  bodv  may  both  be  liable.  Corleto  vs  Shore  Memorial  Hospital 
350  A 2d  534  (NJ  Super  1975),  Ref  37,  Ref  8,  §324A 

32.  Hill  vs  James  Walker  Memorial  Hospital,  407  F 2d  1036 
(4th  Cir.  1969).  Cf.  Betesh  vs  United  States,  400  F.  Supp.  238, 
246  (D.D.C.  1974)  (Maryland  law  applied). 

33.  407  F 2d  at  1042.  For  the  same  conclusion  on  other  facts  see 
Hill  vs  United  States  Fidelity  and  Guaranty  Co.,  428  F 2d  112 
(5th  Cir  1970)  (safety  engineering  inspections)  and  Donald  vs 
Garry,  19  CA  3d  769,  771,  (attorney’s  lack  of  diligence). 

34.  Joint  Commission  on  Accreditation  of  Hospitals,  Accredita- 
tion Manual  for  Hospitals  1970,  updated  1973,  i.v.  37,  40,  42,  43, 
45,  48  (as  revised  to  1975),  supra  Ref  27.  See  also  the  standards  on 
Quality  of  Professional  Services  added  in  March  1975.  Id.  between 
22  and  23.  Note  that  on  the  related  but  separate  problem  of  staff 
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appointments  and  reappointments  the  evaluation  procedure  “should 
be  . . . strict  enough  to  safeguard  patients.”  Id.  42 

35.  University  of  California  San  Francisco,  Bylaws  of  The 
Medical  Staff  3,  1974 

36.  Coffee  vs  McDonnell  Douglas  Corp.,  8 C 3d  551,  557,  1972 

37.  138  NJ  Super  302,  350  A.  2d  534  (1975) 

38.  Matchett  vs  Superior  Court,  40  CA  3d  623,  629,  1974, 
discussion  Ev.  Code  §1157.  Previously  the  court  had  held  that 
although  proceedings  before  medical  society  committees  relative 
to  settlement  of  claims  under  malpractice  insurance  policies  were 
not  discoverable  because  they  were  “work  products  ’ of  the  at- 
torneys defending  malpractice  actions.  Brown  vs  Superior  Court. 
218  CA  2d  430,  444.  1963,  records  of  similar  hospital  staff  meet- 
ings were  discoverable,  Kenney  vs  Superior  Court,  255  CA  2d 
106,  109,  1967.  See  generally,  American  Hospital  Association. 
Quality  Assurance  Program,  §10  Motivation  for  Commitment  to 
the  Program  (1972)  (collecting  various  statutes). 

At  least  two  reported  opinions  of  trial  courts  suggest  that  statutes 
protecting  hospitals  and  doctors  may  deter  rather  than  promote 
improvement  of  the  quality  of  patient  care.  Corleto  vs  Shore 
Memorial  Hospital,  138  NJ  Super  302,  350  A 2d  534,  539,  1975: 
“[I]t  can  be  argued  that  subjecting  persons  in  the  class  [medical 
staffs  and  hospital  officials]  to  liability  will  serve  to  make  them 
more  aware  of  their  responsibilities  in  assuring  that  only  com- 
petent physicians  practice  within  their  hospitals,  thereby  raising 
the  level  of  medical  care  within  the  State.”  Graley  vs  Satayatham, 


343  N.E.  2d  833,  838  (Ohio  CP  1976):  “To  the  extent  that  in 
tort  actions  of  the  malpractice  type  if  the  medical  profession  is 
less  accountable  than  formerly,  relaxation  of  medical  standards 
may  occur  with  the  public  the  victim.” 

39.  Eg,  Calif  Stats  1975,  2d  Ex  Sess  cc  1 and  2.  Statutes  of 
this  sort,  including  limitations  on  recovery  such  as  those  now  in 
Civ.  C.  §3333.2,  are  said  to  be  under  constitutional  attack  in 
several  states.  One  has  already  been  invalidated  under  the  special 
legislation  prohibitions  of  the  Illinois  Constitution,  Wright  Vs 
Central  Du  Page  Hospital  Association,  347  N.E.  2d  736,  743 
746  (111  1976);  and  a trial  court  in  Ohio  has  held  such  a statute 
unconstitutional  under  both  the  Ohio  and  United  States  Consti- 
tutions, Graley  vs  Satayatham,  343  N.E.  2d  832,  838,  839  (Ohio 
CP  1976).  In  Nork  vs  Superior  Court,  33  CA  3d  997,  1003,  1973, 
the  court  noted  the  possibility  of  constitutional  problems,  but 
had  no  occasion  to  resolve  them. 

40.  In  Rosner  vs  Eden  Township  Hospital  District,  58  C 2d 
593,  598-99,  1962,  the  court  referred  to  “vague  and  ambiguous” 
hospital  rules  that  might  become  a means  of  “arbitrary  discrimi- 
nation” or  retaliation  for  testifying  for  plaintiffs  in  malpractice 
cases,  i.e.,  breaking  the  “conspiracy  of  silence”  referred  to  in 
Salgo  vs  Leland  Stanford  etc.  Bd.  Trustees,  154  CA  2d  560,  568, 
1957.  The  inadequacy  of  medical  licensing  procedures  is  men- 
tioned in  Moore  vs  Board  of  Trustees  of  Carson-Tahoe  Hosp., 
495  P.  2d  605,  608  (Nev  1972) 

41.  Cousins  N:  Malpractice — With  or  without  insurance.  Satur- 
day Review,  Mar  20,  1976,  p 4 


Proposed  CMA  Constitutional  Amendment  for  Action  in  1978 

One  Constitutional  amendment  was  introduced  in  the  1978  California  Medical 
Association  House  of  Delegates.  Under  the  terms  of  the  Constitution,  this  amend- 
ment must  lie  on  the  table  until  the  next  regular  meeting  of  the  CMA  House 
of  Delegates. 

* * * 

Article  VIII,  Section  3. — Publication  of  Constitutional  Amendments 

Introduced  by:  Council 
Representing:  Executive  Committee 
Author:  Executive  Committee 

Constitutional  Amendment  1-78 

Committee  G 

RESOLVED:  That  Article  VIII,  Section  3. — Amendments  of  the  Constitution 
of  this  association  be  amended  by  deleting  the  words  in  brackets  and  adding  the 
words  in  italics,  so  that  it  now  shall  read: 

Any  member  of  the  House  of  Delegates  at  any  meeting  of  any  session,  other 
than  a special  session,  thereof  may  present  an  amendment  or  amendments  to  any 
article  or  articles  or  any  section  or  sections  of  any  article  or  articles  of  this 
Constitution. 

Such  proposed  amendment  or  amendments  shall  be  in  writing  and  shall  be 
filed  with  the  secretary  and  shall  thereafter  be  published  at  least  twice  in  separate 
issues  of  [the  official  journal  of  this  Association]  a member-wide  publication  of 
this  Association  prior  to  the  next  session  of  the  House  of  Delegates. 

At  the  said  next  session,  other  than  a special  session  of  the  House  of  Delegates, 
such  proposed  amendment  or  amendments  shall  be  submitted  to  the  House  of 
Delegates,  . . . 
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Syncope  and  the 
Sick  Sinus  Syndrome 

WILLIAM  R.  CABEEN,  JR,  MD 
NIGEL  K.  ROBERTS,  MD 
JOHN  S.  CHILD,  MD 
Los  Angeles 

Syncope  can  be  a troublesome  and  relatively  com- 
mon patient  presentation  with  a variety  of  possible 
causes.  Many  cases  are  due  to  cardiac  disease  that 
results  in  periods  of  decreased  cerebral  blood 
flow.  Prominent  among  the  cardiac  causes  is  the 
so-called  sick  sinus  syndrome,  an  entity  the  spec- 
trum and  prevalence  of  which  have  become  pro- 
gressively more  apparent  in  the  past  decade.1 

The  diagnosis  of  sick  sinus  syndrome  includes 
a number  of  manifestations  or  mechanisms  of 
abnormal  sinus  node  function  such  as  spontaneous 
decrease  or  failure  of  sinus  automaticity  (or  both), 
exaggerated  suppression  of  sinus  automaticity  by 
rapid  or  premature  atrial  activity  and  sino-atrial 
conduction  block.1-2  In  addition,  carotid  sinus 
hypersensitivity,  which  may  exist  independently 
of  intrinsic  sinus  node  disease,  may  result  in 
sinus  node  dysfunction  due  to  vagal  overactivity 
or  sympathetic  underactivity.2  These  mechanisms 
can  appear  as  sinus  bradycardia,  sinus  arrest, 
sino-atrial  exit  block  or  alternating  bradycardia 
and  tachycardia  or  vice  versa,  the  so-called  tachy- 
brady  syndrome.  While  occasionally  the  mech- 
anism is  apparent  on  routine  electrocardiography, 
usually  it  is  not,  or  the  abnormality  noted  (usually 
sinus  bradycardia)  is  an  incomplete  expression 
of  the  patient's  sinus  node  dysfunction.  There- 
fore, further  evaluation  is  required  to  understand 
and  manage  the  patient  appropriately. 

A case  we  have  recently  seen  is  typical  and  il- 
lustrates the  approach  to  and  findings  from  such  a 
patient.  He  was  a 69-year-old  man  who  presented 
after  the  second  of  two  episodes  of  syncope  last- 
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ing  several  seconds.  He  gave  a history  of  inter- 
mittent lightheadedness  during  the  past  six  months 
and  exertional  angina  during  the  past  nine  years 
which  recently  had  occurred  only  after  meals 
followed  by  exercise.  The  angina  was  relieved 
promptly  by  nitroglycerin  and  was  not  a dis- 
abling symptom. 

Results  of  physical  examination  were  normal 
except  for  the  finding  of  periods  of  irregular 
pulse.  An  initial  resting  12-lead  electrocardio- 
gram (ecg)  (Figure  1,  8:16  am)  showed  atrial 
fibrillation  with  a ventricular  response  rate  of  130 
beats  per  minute  and  prominent  st  segment  de- 
pression. A short  time  later  a repeat  ecg  showed 
sinus  bradycardia,  with  a rate  of  57  beats  per 
minute,  and  improved  but  still  abnormal  st-t 
waves  (Figure  1,  10:30  am). 

Because  of  the  history  and  these  findings,  addi- 
tional studies  were  carried  out  to  investigate  a 
possible  cardiac  cause  of  the  patient’s  syncope. 
A 24-hour  Holter  tape  ecg  monitoring  study 
was  done.  It  showed  sinus  rhythm  and  periods  of 
atrial  flutter  and  fibrillation  during  which  the  pa- 
tient was  asymptomatic.  However,  when  the  atrial 
flutter  spontaneously  terminated  there  were  long 
pauses  before  cardiac  rhythm  resumed,  due  to 
failure  of  return  of  sinus  rhythm  or  an  appropri- 
ate lower  escape  rhythm  (Figure  2).  During 
these  pauses  the  patient  felt  transient  lighthead- 
edness. These  findings  identified  the  patient’s 
symptoms  as  being  due  to  excessive  overdrive 
suppression  of  his  sinus  node  by  atrial  tachyar- 
rhythmias and  allowed  appropriate  diagnosis  and 
treatment  (see  below). 

When  long-term  ecg  recording  does  not  show 
such  findings  and  other  causes  of  syncope  have 
been  excluded,  patients  can  be  further  evaluated 
by  ( 1 ) rapid  atrial  pacing  followed  by  termina- 
tion and  measurement  of  sinus  return  time  or 
“sinus  node  recovery  time”  and  (2)  programmed 
single  atrial  premature  stimuli  to  evaluate  sinus 
response. 

In  a similar  case — the  patient  was  65  years 
old,  also  with  syncope  and  intermittent  atrial 
flutter — the  Holter  24-hour  ecg  recording  showed 
only  sinus  bradycardia  at  a rate  of  50  beats  per 
minute.  Pacing  studies  were  therefore  done.  Atrial 
pacing  resulted  in  atrial  flutter  which  was  termin- 
ated by  rapid  overdrive  atrial  pacing.  Following 
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Figure  1. — Left,  8:16  AM.  Initial  electrocardiogram 
showing  atrial  fibrillation  and  abnormal  ST-T  waves. 
Right,  10:30  AM.  Electrocardiogram  approximately  two 
hours  later  showing  return  to  sinus  rhythm. 


termination  of  atrial  flutter  there  was  a pause  in 
atrial  rhythm  of  10.5  seconds  (Figure  3 — note 
the  lack  of  electrical  activity  in  lead  ra).  Asystole 
was  prevented  by  the  escape  of  a temporary  ven- 
tricular demand  pacemaker  (vs,  Figure  3),  fol- 
lowed by  a junctional  escape  rhythm  (J,  Figure 
3).  In  this  second  case,  atrial  pacing  techniques 
showed  the  same  mechanism  of  sinus  dysfunction, 
namely  excessive  suppression  of  sinus  automa- 
ticity  by  rapid  atrial  activity.  Absence  of  an  ap- 
propriate atrial  or  junctional  escape  rhythm  also 
is  an  abnormality  and  one  which  usually  must 
coexist  in  symptomatic  patients  with  sick  sinus 
syndrome.3  Both  of  these  patients,  then,  had 
symptoms  due  to  suppression  of  sinus  automa- 
ticity  by  atrial  tachyarrhythmias,  flutter  and  fibril- 
lation. In  the  first  case,  this  was  discovered  on  a 
Holter  monitor,  in  the  second,  pacing  techniques 
were  required  to  show  the  abnormality.  In  both 
patients  a permanent  pacemaker  was  implanted. 
This  insured  that  such  pauses  in  cardiac  rhythm 
could  not  occur.  In  addition,  antiarrhythmic  drugs 
were  given  to  control  the  atrial  tachyarrhythmias. 
Theoretically  symptoms  could  be  prevented  by 
preventing  the  tachyarrhythmias  with  drug  ther- 


Figure  2. — Holter  tape  monitor  tracing  showing  sinus  rhythm,  rate  60,  followed  by  a premature  atrial  complex 
initiating  a brief  episode  of  atrial  fibrillation  which  provides  rapid  stimuli  to  the  sinus  node.  Following  spontaneous 
termination  of  the  atrial  fibrillation  there  is  asystole  for  6.3  seconds  at  which  time  the  patient  was  lightheaded. 
Asystole  is  terminated  by  a junctional  escape  rhythm.  The  first  junctional  escape  is  followed  by  a sinus  impulse 
but  sinus  rhythm  does  not  finally  return  until  after  14  seconds;  after  a brief  period  of  an  atrial  escape  rhythm. 
This  tracing  shows  (1)  overdrive  suppression  of  sinus  automaticity  by  atrial  fibrillation  and  (2)  abnormally  slow 
junctional  and  atrial  escape  and  lack  of  ventricular  escape,  all  of  which  are  abnormal  and  reveal  the  mechanism 
of  the  patient’s  lightheadedness  and  syncope. 
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apy,  and  therefore  sinus  suppression  would  not 
occur,  but  the  use  of  drugs  may  depress  escape 
pacemaker  function  even  more  and  it  is  difficult 
to  be  confident  that  the  tachyarrhythmias  can 
be  totally  prevented.  The  use  of  a permanent 
pacemaker  therefore  protects  the  patient  from 
excessive  pauses  in  rhythm,  should  tachyarrhyth- 
mia recur. 

Discussion 

In  a patient  who  presents  with  syncope,  the 


clinician  must  be  aware  that  abnormal  sinus  node 
function  can  be  the  cause  and  that  it  may  not  be 
manifest  on  routine  physical  examination  or  ecg, 
whereas  most  other  strictly  cardiac  causes  of 
syncope  (for  example,  aortic  stenosis,  primary 
pulmonary  hypertension,  iodiopathic  hypertrophic 
subaortic  stenosis,  left  atrial  myxoma,  congenital 
prolonged  qt  syndrome,  etc.)  do  have  findings  to 
guide  further  diagnostic  efforts.  Therefore,  one 
must  remember  the  possibility  of  abnormal  sinus 


P 


Figure  3.— Atrial  pacing  study— Atrial  flutter  has  been  initiated  by  atrial  pacing  (not  shown  on  tracing).  Rapid 
overdrive  stimulation,  (S,  first  panel,  left)  when  terminated,  results  in  termination  of  the  atrial  flutter  and  reveals 
failure  of  return  of  sinus  node  activity.  Thus,  note  lack  of  atrial  activity  in  right  atrial  lead  (RA)  for  10.5  seconds 
from  x on  the  first  panel  to  y on  the  third  panel  (deflections  seen  in  lead  RA  between  x and  y are  ventricular 
depolarization  [V]).  Asystole  is  prevented  by  escape  of  a ventricular  demand  pacemaker  (VS)  initially,  then  a 
junctional  escape  rhythm  (J).  This  shows  (1)  abnormal  suppression  of  sinus  automaticity  by  rapid  atrial  activity 
and  (2)  abnormal  intrinsic  escape  pacemaker  function.  I,  F,  V are  recordings  of  the  corresponding  surface 
electrocardiogram  leads,  HBE  is  the  electrocardiogram  recording  in  the  His  bundle  position  (although  the  His 
deflection  is  not  recorded  on  this  tracing),  “marker”  records  a deflection  each  time  the  pacemaker  used  senses 
or  stimulates,  RA  is  the  right  atrial  electrocardiogram  recording,  S indicates  atrial  pacemaker  stimulus,  VS  indicates 
ventricular  demand  pacemaker  stimulus,  V indicates  ventricular  depolarization,  J indicates  a complex  of  junctional 
origin,  P indicates  spontaneous  P wave,  A indicates  atrial  depolarization  as  seen  in  RA  lead,  x and  y are  reference 
points  indicating  last  paced  and  first  spontaneous  atrial  activity  respectively.  (Paper  speed  100  mm/second.) 
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function  (either  intrinsic  or  due  to  excessive  auto- 
nomic influence  as  with  carotid  sinus  hypersen- 
sitivity) and  search  for  its  presence. 

In  addition  to  syncope,  suggestive  findings  are 
(1)  resting  sinus  bradycardia;  (2)  pause  in  sinus 
rhythm  of  greater  than  three  seconds  with  carotid 
massage;4  (3)  absence  of  expected  heart  rate 
increase  in  the  strain  phase  of  the  Valsalva  ma- 
neuver and  of  slowing  during  the  post  Valsalva 
blood  pressure  overshoot;4  (4)  less  than  expected 
increase  in  sinus  rate  with  exercise;  (5)  minimal 
rate  increase  following  intravenous  administration 
of  0.6  to  1 mg  of  atropine  (that  is,  to  less 
than  90  beats  per  minute),5  and  (6)  failure  of 
return  of  adequate  sinus  rhythm  after  conversion 
(spontaneous  or  direct  current  cardioversion)  of 
atrial  tachyarrhythmias. 

As  described,  Holter  monitoring  and,  if  this  is 
unrevealing,  atrial  pacing  studies  can  be  done  to 
show  abnormal  sinus  function.  Holter  monitor- 
ing, of  course,  records  the  spontaneous  occur- 
rence of  dysfunction.  When  the  patient's  present- 
ing symptoms  and  an  abnormal  rhythm  occur 
together  their  cause  and  effect  relationship  is 
shown.  The  occurrence  of  symptoms  without  ac- 
companying rhythm  abnormalities  excludes  car- 
diac rhythm  dysfunction  and  allows  evaluation 
to  proceed  to  other  areas. 

If  Holter  monitoring  is  unhelpful,  then,  to 
detect  abnormal  function,  atrial  pacing  studies 
are  done  to  stress  the  sinus  node.  Normally,  when 
atrial  pacing  at  rates  from  100  to  180  beats  per 
minute  is  terminated,  sinus  activity  will  return 
after  1,200  to  1,400  msec.1  In  many  patients 
with  sick  sinus  syndrome  the  sinus  node  recovery 
time  will  often  be  notably  prolonged  (Figure  4). 
This  may  be  due  either  to  excessive  overdrive 
suppression  of  automaticity  (Figure  4),  or  to 
smo-atrial  conduction  block  of  the  return  sinus 
impulse.0  The  latter  mechanism,  sino-atrial  block, 
is  less  common,  but  is  the  likely  cause  when  the 
apparent  sinus  node  recovery  time  is  an  even 
multiple  of  the  subsequent  sinus  cycle  length  or 
when,  after  return  of  spontaneous  rhythm,  there 


is  a pause  in  atrial  activity  equal  to  a multiple  of 
the  basic  cycle  length.0  Therefore,  in  sino-atrial 
block  the  first  post-pacing  cycle  may  appear  ap- 
propriate but  the  subsequent  cycles  are  exces- 
sively prolonged.0,7  In  either  case,  pauses  in  atrial 
activity  after  rapid  atrial  pacing,  either  immedi- 
ately (prolonged  sinus  node  recovery  time)  or 
shortly  after  manifest  return  of  spontaneous  ac- 
tivity, are  to  be  taken  as  evidence  of  abnormal 
sinus  function  and  suggest  this  as  a mechanism 
for  syncope. 

Conclusion 

The  occurrence  of  syncope  may  be  due  to  ab- 
normalities of  cardiac  rhythm  and  the  possibility 
of  sinus  node  dysfunction  should  be  considered 
in  such  patients.  Clinical  clues  such  as  sinus 
bradycardia,  lack  of  a classic  response  to  the 
Valsalva  maneuver,  exercise  or  administration 
of  atropine  strengthen  the  possibility.  Unless  the 
routine  ecg  shows  diagnostic  abnormalities  evalu- 
ation with  24-hour  Holter  ecg  tape  monitoring 
and,  if  necessary,  atrial  pacing  studies  must  be 
done.  Once  shown,  the  usual  treatment  is  perma- 
nent pacing.  Although  permanent  atrial  pacing 
with  a rate  adjustable  demand  pacemaker  would 
seem  preferable,  the  fact  that  frequently  signifi- 
cant atrioventricular  (av)  node  conduction  de- 
fects are  associated  with  sick  sinus  syndrome  and 
difficulties  with  the  stability  of  permanent  atrial 
pacemaker  leads  make  ventricular  demand  pace- 
making the  most  acceptable  approach  at  the 
present  time. 
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Figure  4. — Example  of  sinus  node  recovery  time  determination  (not  from  cases  presented).  On  the  left  portion 
of  the  figure  the  atrium  is  paced  at  a rate  of  95.  Following  termination  of  pacing  there  is  a pause  in  atrial 
rhythm  for  4.4  seconds,  the  sinus  node  recovery  time.  An  associated  abnormality  is  the  failure  of  lower  escape 
foci  to  fire.  (Paper  speed  100  mm/second.)  S indicates  atrial  pacemaker  stimulus,  P indicates  atrial  depolarization 
or  the  P wave;  SNRT  is  sinus  node  recovery  time. 
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Understanding  Physicians’ 
Rights  and  Liabilities  Under 
the  California  Medical 
Practice  Act 

SAMUEL  E.  SPITAL,  Esq,  San  Diego 

The  relatively  secure  domain  of  the  physi- 
cian in  California  is  being  jeopardized  by  attacks 
upon  his  competence.  An  ever-increasing  number 
of  malpractice  suits,  many  culminating  in  suc- 
cessful claims,  as  well  as  disciplinary  actions  by 
the  state’s  Board  of  Medical  Quality  Assurance 
(bmqa)  are  challenging  the  physician’s  favored 
position  in  society. 

In  light  of  this  growing  problem,  physicians  no 
longer  can  practice  medicine  as  they  once  did.  It 
is  essential  that  every  California  physician  thor- 
oughly examine  all  aspects  of  his  practice  and 
familiarize  himself  with  his  rights  and  liabilities 
under  the  state’s  Medical  Practice  Act  and  bmqa’s 
enforcement  procedures. 

The  Administrative  Process 

The  purpose  of  disciplinary  proceedings  by 
bmqa  is  to  protect  the  public  from  incompetent, 
dishonest  or  unprofessional  licensees,  bmqa,  a 
division  of  the  state’s  Department  of  Consumer 
Affairs,  consists  of  three  sections:  Division  of 
Medical  Quality,  Division  of  Licensing  and  Di- 
vision of  Allied  Health  Professions.  The  Division 
of  Medical  Quality  utilizes  approximately  45 
investigators  to  review  complaints  against  physi- 
cians. These  complaints  arise  from  anonymous 
sources,  former  employees,  patients  and  other 
physicians.  Complaints  may  also  emanate  from 
the  division’s  own  investigations,  as  in  the  case 
of  any  judgment  or  settlement  in  excess  of  $3,000 

The  author,  formerly  a deputy  attorney  general.  State  of  Cali- 
fornia, is  now  in  private  practice  in  San  Diego.  He  is  primarily 
engaged  in  disciplinary  matters  involving  licensees  of  State  agen- 
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arising  from  a lawsuit  involving  negligence,  error 
or  omission  in  the  practice  of  medicine. 

Depending  upon  the  results  of  the  investiga- 
tion, the  matter  might  be  referred  by  the  inves- 
tigator to  the  attorney  general,  a district  attorney 
or  a city  attorney.  A district  or  city  attorney  must 
limit  his  determination  to  whether  there  is  any 
criminal  violation.  If  he  files  charges  against  the 
physician,  the  penalty  can  be  a fine  and/or  jail 
sentence. 

The  attorney  general,  on  the  other  hand,  de- 
termines whether  there  is  cause  for  disciplinary 
action.  A deputy  attorney  general  analyzes  the 
investigation  report  and  accompanying  material 
to  determine  whether  there  is  sufficient  evidence 
to  warrant  filing  an  “accusation.”  This  is  the 
initial  pleading  in  licensing  proceedings. 

The  accusation  must  set  forth  in  ordinary,  con- 
cise language  the  acts  or  omissions  with  which 
the  physician  is  charged  (thereby  enabling  him  to 
prepare  his  defense)  as  well  as  the  statutes  and 
rules  which  the  physician  is  alleged  to  have  vio- 
lated. After  the  accusation  is  prepared  by  the 
deputy,  it  is  sent  to  bmqa  for  signature  and  fil- 
ing. Usually  bmqa’s  executive  director  signs  the 
accusation;  he  is  the  complainant.  After  the  ac- 
cusation is  returned  to  the  deputy,  it  is  served 
on  the  physician  by  certified  mail. 

There  is  no  statute  of  limitations  requiring  that 
the  accusation  be  filed  within  a prescribed  period 
of  time.  Nevertheless,  bmqa  must  prosecute 
promptly.  If  delay  prejudices  the  physician’s 
rights,  a motion  to  dismiss  the  accusation  might 
be  entertained. 

A physician  receiving  an  accusation  should 
immediately  consult  an  attorney,  preferably  one 
with  experience  in  disciplinary  matters  before  the 
Division  of  Medical  Quality.  It  is  necessary  to 
file,  within  15  days,  a “notice  of  defense”  form, 
which  sets  forth  the  physician’s  request  for  an 
administrative  hearing.  If  he  fails  to  file  the 
notice,  the  matter  will  proceed  by  default,  and 
his  license  almost  certainly  will  be  suspended  or 
revoked.  On  receipt  of  the  physician’s  notice  of 
defense,  the  Office  of  Administrative  Hearings 
will  assign  an  administrative  law  judge  to  hear 
and  decide  the  case.  Depending  upon  the  antici- 
pated duration  of  the  hearing,  it  will  begin  three 
to  six  months  after  filing  of  the  accusation. 

The  physician  is  entitled  to  know  the  names, 
addresses  and  statements  of  all  witnesses  against 
him.  In  addition,  the  physician  has  the  right  to 
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obtain  copies  of  all  written  and  other  documen- 
tation admissible  into  evidence,  as  well  as  investi- 
gative reports.  This  procedure,  known  as  “dis- 
covery,” must  be  initiated  within  30  days  after 
service  of  the  accusation.  If  discovery  is  thwarted, 
the  physician  may  compel  it  by  filing  a petition  in 
superior  court. 

At  the  hearing,  the  deputy  attorney  general 
produces  oral  and  documentary  evidence  to  sus- 
tain the  allegations  in  the  accusation.  The  physi- 
cian has  the  right  to  cross-examine  the  witnesses 
who  testify  against  him.  After  the  complainant 
rests  his  case,  the  physician  presents  evidence  in 
his  favor  by  testifying  himself  and  by  calling  wit- 
nesses in  his  behalf.  Any  relevant  evidence  is 
admissible,  including  hearsay  evidence  (an  out- 
of-court  statement  made  by  someone  other  than 
the  witness).  Although  hearsay  evidence  alone 
is  not  sufficient  to  support  a finding  by  the  ad- 
ministrative law  judge,  it  is  admissible  to  supple- 
ment or  explain  other  evidence. 

After  presentation  of  evidence  is  completed, 
the  administrative  law  judge  receives  oral  or 
written  argument  from  the  parties.  The  adminis- 
trative law  judge  then  prepares  a written  “pro- 
posed decision.”  This  document,  usually  several 
pages  long,  contains  findings  of  fact,  determina- 
tion of  issues  and  a recommended  penalty  or 
disposition  of  the  case. 

Even  if  there  are  grounds  for  disciplinary  ac- 
tion, there  could  be  circumstances  where  it  would 
not  be  in  the  public  interest  to  impose  a penalty  (for 
example,  the  physician  technically  violated  the  law, 
but  there  are  mitigating  or  extenuating  circum- 
stances). Although  it  is  possible  the  proceedings 
could  be  terminated  without  a penalty,  as  by  dis- 
missal of  the  accusation,  this  type  of  disposition 
is  disfavored.  Penalties  can  range  from  a stayed 
suspension  with  a minimal  conditions  of  proba- 
tion to  an  actual  suspension  or  revocation  of 
medical  license. 

The  Division  of  Medical  Quality  may  adopt 
the  proposed  decision  in  its  entirety  or  may  reduce 
the  penalty  without  examining  the  transcript  of 
the  hearing.  On  the  other  hand,  if  the  division 
decides  to  increase  the  penalty,  it  must  order  the 
hearing  transcript  from  the  Office  of  Adminis- 
trative Hearings.  After  the  transcript  is  prepared 
but  before  the  division  issues  its  decision,  each 
party  is  afforded  another  opportunity  to  present 
oral  or  written  argument. 

In  the  event  the  decision  is  unfavorable,  the 


physician  may  petition  for  reconsideration.  In 
this  regard,  a stay  of  the  decision  may  be  desired 
to  afford  the  physician  sufficient  time  to  prepare 
his  petition  or  to  “put  his  affairs  in  order”  in  the 
event  a suspension  or  revocation  is  imposed. 

If  the  petition  is  denied,  the  matter  can  be 
appealed  to  superior  court.  Judicial  review  may 
be  sought  by  filing  a “petition  for  writ  of  man- 
date.” It  is  crucial  that  this  be  filed  within  30 
days  after  the  last  day  on  which  reconsideration 
superior  court,  the  physician  must  establish  that 
can  be  ordered.  If  a stay  is  sought  from  the 
there  is  no  harm  to  the  health  and  safety  of  the 
public  and  that  it  is  not  likely  the  division  will 
prevail  on  appeal.  This  is  an  onerous  burden, 
which  can  be  lightened  considerably  with  the  help 
of  an  attorney  experienced  in  these  matters. 

Grounds  for  Revocation  or  Suspension 

The  various  grounds  for  disciplinary  action  are 
set  forth  in  the  Medical  Practice  Act  (Business 
and  Professions  Code,  commencing  at  Section 
2000).  The  provisions  most  frequently  utilized 
by  the  division  as  the  basis  for  disciplining  phy- 
sicians are  aiding  or  abetting  any  unlicensed  per- 
son to  practice  medicine;  the  commission  of  any 
act  involving  moral  turpitude  or  dishonesty;  con- 
viction of  a felony  or  any  offense  involving  moral 
turpitude;  prescribing  without  a good-faith  prior 
examination;  intoxication-related  offenses;  gross 
negligence;  and  incompetence. 

The  list  of  grounds  for  disciplining  is  extensive, 
and  each  such  ground  may  include  a variety  of 
circumstances.  However,  a physician  has  a num- 
ber of  potential  defenses  available  to  him.  He 
may  assert  that  the  patient  did  not  elect  to 
undergo  the  treatment  plan  or  procedure  he 
recommended;  that  the  unlicensed  activity  or 
misconduct  which  allegedly  was  performed  on  his 
premises  was  not  at  his  direction,  nor  did  he  have 
knowledge  of  it;  that  all  alleged  deficiencies 
were  corrected  prior  to  the  filing  of  the  accusa- 
tions; or  that  the  patient  deliberately  fabricated 
the  allegations. 

These  potential  defenses  are  in  addition  to  any 
claims  of  unconstitutionality  of  the  statutes  or 
rules  or  of  violation  of  due  process  or  other  rights 
guaranteed  to  the  physician  by  the  Constitution. 
Evidence  in  mitigation  or  evidence  tending  to 
show  rehabilitation  are  crucial  in  disciplinary 
matters. 

When  a physician’s  competence  is  at  issue,  he  is 
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1.  History — Is  a complete  history  taken  of  each  new 
patient?  Is  it  frequently  updated? 

2.  Treatment — Has  a straightforward  and  honest 
appraisal  of  the  patient’s  condition  been  pre- 
sented to  him?  What  treatment  is  indicated? 
What  tests  are  or  may  be  required?  Should  the 
patient  be  referred  to  a specialist?  Are  all  al- 
ternatives carefully  explained?  Are  all  of  the 
uncertainties  and  potential  complications  fully 
described?  Is  an  experimental  procedure  being 
utilized?  Are  sufficient  records  maintained? 

3.  Drugs — Is  the  prescription  clear?  Is  the  patient 
advised  of  possible  undesirable  effects?  Is  a 
duplicate  copy  stapled  to  the  patient’s  chart  or  is 
a separate  one-page  medication  record  main- 
tained as  in  the  case  of  hospital  charts?  Are  his 
allergies  and  other  past  reactions  to  treatments 
or  drugs  carefully  noted? 

4.  Informed  consent — The  treatment  plan  or  medical 
procedure  should  be  set  forth  and  documented. 
If  practical,  it  should  be  signed  by  the  patient 
several  days  before  treatment  is  started.  A physi- 
cian should  inform  his  patient  of  what  he  is  going 
to  do  and  of  possible  complications  that  might 
result  from  his  treatment  or  procedure.  This  is 
known  as  informed  consent.  It  is  important  that  a 
physician  document  that  he  has  provided  the  fol- 
lowing information  to  the  patient:  (1)  a statement 
of  what  kind  of  operation  or  treatment  is  to  be  car- 
ried out;  (2)  what  kind  of  anesthesia  will  be  used, 


if  any;  (3)  what  side  effects  and  minor  discomforts 
are  associated  with  such  operation  or  treatment; 
(4)  what  are  some  of  the  serious  health  problems 
or  complications;  (5)  whether  the  procedure  is 
irreversible:  (6)  what  are  the  alternatives,  if  any. 
There  must  be  some  documentation  of  the  factual 
statements  of  the  discussion  between  physician 
and  patient.  A mere  statement  that  the  “risks, 
complications  and  alternatives  were  explained”  is 
insufficient  because  these  are  conclusions;  the 
underlying  facts  must  be  recorded. 

5.  Personnel — Are  the  duties  and  responsibilities  of 
each  employee  clearly  identified  and,  if  possible, 
written  down  in  an  employee  “handbook”?  Is 
there  an  employment  contract  that  embodies 
these  duties?  Does  each  employee  know  the 
limits  of  his  responsibility?  If  an  employee  is 
licensed,  a copy  of  his  certificate  should  be 
placed  in  the  personnel  file. 

6.  Medi-Cai  (Medicaid) — Who  prepares  and  com- 
pletes Medi-Cal  program  claims  forms?  What 
checks  and  balances  have  been  established? 
Who  signs  these  forms?  Are  the  responsible 
employees  familiar  with  current  regulations? 

7.  Laws — Every  California  physician  should  have  a 
current  copy  of  the  state’s  Medical  Practice  Act 
(issued  by  BMQA),  and  it  should  be  reviewed 
from  time  to  time.  Medi-Cal  laws  and  regulations 
should  be  examined  and  understood;  these  can 
be  obtained  from  the  California  Department  of 
Health  Services. 


Figure  1. — Checklist  for  Medical  Practices 


well  advised  to  establish  an  abundance  of  expert 
evidence  supporting  his  treatment  plan  or  pro- 
cedures. A physician  is  not  expected  to  be  a 
guarantor  of  successful  results,  nor  is  he  required 
to  possess  a perfect  knowledge  of  medical  prin- 
ciples. A physician  will  not  be  held  responsible 
for  following  courses  of  action  that  subsequently 
prove  erroneous,  provided  he  has  not  deviated 
from  commonly  accepted  procedures.  However, 


to  be  right  is  not  enough;  the  physician  must 
present  a vigorous  defense,  if  he  is  to  protect  his 
license. 

While  there  is  no  substitute  for  individual  legal 
counseling,  a checklist  (Figure  1)  is  offered  as  an 
aid  in  evaluating  the  legal  implications  of  various 
elements  of  medical  practice.  These  areas  and 
many  others  should  be  the  subject  of  continued 
scrutiny. 
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QUESTIONS  AND  ANSWERS  ABOUT  ACNE— John  R T.  Reeves, 
MD,  Assistant  Clinical  Professor  of  Dermatology,  University  or 
California,  San  Francisco;  Assistant  Chief  of  Dermatology,  San 
Francisco  General  Hospital.  Prentice-Hall,  Inc.,  Englewood  Cliffs, 
NJ  (07632),  1977.  Ill  pages,  $5.95. 

Written  for  lay  persons,  this  book  discusses  acne  in 
exhaustive  detail.  This  is  accomplished  through  a clearly 
written  question-and-answer  format.  The  book  is  divided 
into  sections  concerning  pathogenesis  and  treatment  of 
acne,  and  also  discusses  selection  of  doctors  and  pharma- 
cies. There  is  a complete  glossary  and  index. 

In  the  sections  on  pathogenesis,  relevant  medical 
knowledge  is  reviewed  in  an  understandable  manner. 
Lay  misconceptions  are  discussed  and  dealt  with  persua- 
sively. Cosmetics  are  listed  that  purportedly  do  and  do 
not  plug  pores. 

The  treatment  section  covers  all  systemic  and  topical 
medications,  as  well  as  office  procedures  for  treating 
patients  with  acne.  Medications  are  listed  by  brand  and 
generic  names,  with  average  1977  prices  given.  Side 
effects  of  the  medications  and  procedures  are  covered 
briefly  but  completely.  A short  final  section  summarizes 
treatment  recommendations  for  various  types  and  grades 
of  acne. 

This  reviewer  is  enthusiastic  about  this  type  do-it-your- 
self educational  approach  for  patients.  After  physicians 
(particularly  general  practitioners,  pediatricians  and  der- 
matologists) read  it,  they  can  decide  whether  to  make 
the  book  available  in  their  offices.  Many  patients  will 
read  it  through  their  schools.  You  may  find  an  advanced 
reading  will  help  in  your  relationship  with  patients 
having  acne. 

HOWARD  I.  MAIBACH,  MD 
Professor  of  Dermatology 
University  of  California,  San  Francisco 
San  Francisco 

* * * 

HANDBOOK  OF  PEDIATRICS — Twelfth  Edition — Henry  K.  Silver, 
MD,  Professor  of  Pediatrics;  C.  Henry  Kempe,  MD,  Professor  ol 
Pediatrics  and  Microbiology,  University  of  Colorado  School  of 
Medicine,  Denver;  and  Henry  B.  Bruyn,  MD,  Clinical  Professor  of 
Medicine  and  Pediatrics,  University  of  California,  San  Francisco; 
Director  of  Child  Health  and  Disability  Prevention,  City  and 
County  of  San  Francisco.  Lange  Medical  Publications,  Drawer  L, 
Los  Altos,  CA  (94022),  1977  , 721  pages,  $9.00 

The  fact  that  this  handbook  is  now  in  its  12th  edition 
offers  ample  testimony  of  its  usefulness  to  medical  stu- 
dents and  physicians  in  pediatric  training,  and  to  prac- 
ticing physicians  as  well.  Each  edition  has  been  carefully 
reviewed  and  updated,  and  the  authors  have  succeeded 
in  retaining  an  emphasis  on  the  clinical  aspects  of  these 
subjects  covered  and  have  included  appropriate  back- 
ground information  and  new  developments  in  the  field. 
Although  the  size  of  the  volume  limits  both  the  extent 
and  depth  of  coverage,  the  convenience  of  its  small 
size  is  one  of  its  major  advantages.  It  can  and  should 
be  read  during  the  first  week  of  pediatric  training. 

The  book  itself  is  divided  into  32  chapters  covering 
topics  such  as  the  pediatric  history  and  physical  exami- 
nation, the  management  of  children  during  illness,  land- 
marks of  growth  and  development,  and  the  like.  Chapters 
also  include  emotional  problems,  adolescence,  the  various 
systems  of  the  body  and  major  disease  categories.  The 
appendix  includes  topics  such  as  drug  therapy,  dosage 
information,  and  various  normal  and  abnormal  values. 
The  checklist  for  pediatric  screening  procedures  is  par- 
ticularly useful.  Several  tables  are  included  which  provide 


summaries  of  causes,  diagnosis  and  therapy,  thereby 
summarizing  information  for  the  benefit  of  clinicians. 
A complete  and  accurate  index  adds  to  the  value  of  this 
manual. 

This  useful  volume  should  be  in  the  office  of  each 
physician  who  cares  for  children,  and  can  be  recom- 
mended to  each  student  of  medicine. 

PAUL  F.  WEHRLE,  MD 
Department  of  Health  Services 
Los  Angeles  County-USC  Medical  Center 
Pediatric  Pavilion 
Los  Angeles 

* * * 

EMERGENCIES  IN  MEDICAL  PRACTICE— Tenth  Edition— Edited 
by  C.  Allan  Birch,  MD,  FRCP,  Honorary  Consulting  Physician, 
Chase  Farm  Hospital,  Enfield,  Middlesex.  Churchill  Livingstone — 
Medical  Division,  Longman,  Inc.,  19  West  44th  St.,  New  York  City 
(10036),  1976.  864  pages,  $38.00. 

Comprehensive  reference  textbooks  have  been  pub- 
lished in  most  medical  specialties.  In  the  field  of  internal 
medicine,  two  works — one  edited  by  Harrison  and  the 
other  by  Beeson  and  McDermott — have  achieved  the 
status  of  definitive  reference  texts  through  years  of  use 
by  internists  and  frequent  revisions  reflecting  new  knowl- 
edge and  updated  standards  of  medical  practice.  In  emer- 
gency medicine,  which  has  only  recently  developed  as  a 
specialty,  a comparable  reference  text  has  not  yet 
emerged,  although  at  least  two  comprehensive  works 
have  been  scheduled  for  publication  in  the  United  States 
during  1978. 

The  tenth  edition  of  Dr.  Birch’s  textbook  does  not  meet 
the  needs  of  a physician  working  in  an  emergency  de- 
partment in  the  United  States.  The  book  does  not  con- 
tain a separate  chapter  on  traumatic  emergencies.  The 
chapter  on  medicolegal  emergencies  is  irrelevant  to  the 
American  experience.  A condition  which  is  seen  quite 
commonly  here,  sickle  cell  crisis,  is  cursorily  treated  in 
a few  short  paragraphs.  Drug  names  are  generally  un- 
familiar and  some  (for  example,  heroin)  are  not  even 
available  to  physicians  here.  The  appendices  contain  lists 
of  addresses  and  telephone  numbers  of  facilities  supply- 
ing services  as  diverse  as  hyperbaric  oxygen,  anthrax 
information,  immunoglobulins  and  foreign  language 
translation;  but  the  vast  majority  of  these  are  in  Great 
Britain. 

Some  of  the  chapters,  such  as  those  on  emergencies 
at  sea  and  emergencies  in  the  air  and  the  section  on 
techniques  of  embalming,  may  be  relevant  to  physicians 
in  certain  isolated  clinical  situations.  The  sections  on 
procedures  tend  to  be  rather  simplistic  (for  example, 
technique  of  venipuncture)  but  a few  (such  as  technique 
of  cisternal  puncture  and  of  stellate  ganglion  block)  ar 
beyond  the  scope  of  usual  American  emergency  medical 
practice. 

Emergencies  in  Medical  Practice  has  survived  ten 
editions  in  Great  Britain  but  it  cannot  serve  as  a useful 
reference  text  for  physicians  confronted  with  emergencies 
in  the  United  States. 

JOHN  E.  CONTE,  JR,  MD 
Associate  Professor  of  Medicine 
Chief,  Division  of  Emergency  Medicine 

WILLIAM  F.  OWEN,  JR,  MD 
Clinical  Instructor  of  Medicine 
Division  of  Emergency  Medicine 
Emergency  Medicine  Fellowship  Coordinator 
University  of  California,  San  Francisco 
San  Francisco 
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Allen,  Raplh  W.,  Tracy.  Died  August  22,  1978,  aged 
42.  Graduate  of  Loma  Linda  University  School  of 
Medicine,  Loma  Linda-Los  Angeles,  1965.  Licensed  in 
California  in  1966.  Dr.  Allen  was  a member  of  the  San 
Joaquin  County  Medical  Society. 

Jt 

Armanini,  George  B.,  Sunnyvale.  Died  August  20, 
1978  at  Stanford  University  Medical  Center  of  heart 
disease,  aged  69.  Graduate  of  Stanford  University  School 
of  Medicine,  Palo  Alto-San  Francisco,  1937.  Licensed  in 
California  in  1937.  Dr.  Armanini  was  a member  of  the 
Santa  Clara  County  Medical  Society. 

Jt 

Belford,  William  W.,  San  Diego.  Died  September  18, 
1978  of  heart  disease,  aged  81.  Graduate  of  the  Johns 
Hopkins  University  School  of  Medicine,  Baltimore,  1922. 
Licensed  in  California  in  1925.  Dr.  Belford  was  a retired 
member  of  the  San  Diego  County  Medical  Society. 

■Jt 

Brown,  Cabot,  San  Francisco.  Died  September  17, 
1978  in  San  Francisco,  aged  76.  Graduate  of  Harvard 
Medical  School,  Boston,  1926.  Licensed  in  California  in 
1926.  Dr.  Brown  was  a retired  member  of  the  San 
Francisco  Medical  Society. 

Enright,  R.  John,  Placerville.  Died  August  29,  1978 
of  injuries  received  in  a plane  crash  near  Ketchikan, 
Alaska,  aged  43.  Graduate  of  Creighton  University  School 
of  Medicine,  Omaha  1962.  Licensed  in  California  in 
1963.  Dr.  Enright  was  a member  of  the  Sacramento 
County  Medical  Society. 

Jt 

Floripe,  Felipe  O.,  Long  Beach.  Died  September  5, 
1978  in  Long  Beach  of  adenosarcoma,  aged  64.  Gradu- 
ate of  Universidad  de  Nicaragua  Facultades  de  Medicina 
en  Leon  y en  Granada,  1940.  Licensed  in  California  in 
1959.  Dr.  Floripe  was  a member  of  the  Los  Angeles 
County  Medical  Association. 

Jt 

Herrmann,  Carrol  A.,  Chino.  Died  September  2, 
1978,  aged  68.  Graduate  of  the  College  of  Medical 
Evangelists,  Loma  Linda-Los  Angeles,  1934.  Licensed  in 
California  in  1934.  Dr.  Herrmann  was  a retired  member 
of  the  San  Bernardino  County  Medical  Society. 

Jt 

Hollander,  Frederick  G.,  San  Diego.  Died  August  26, 
1978  in  San  Diego,  aged  67.  Graduate  of  Loyola  Univer- 
sity School  of  Medicine,  Chicago,  1937.  Licensed  in 
California  in  1937.  Dr.  Hollander  was  a member  of  the 
San  Diego  County  Medical  Society. 

Jt 

Impey,  Charles  C.,  Castro  Valley.  Died  August  17, 
1978  of  subdural  hematoma  and  pneumonia,  aged  64. 
Graduate  of  the  University  of  Nebraska  College  of  Medi- 


cine, Omaha,  1938.  Licensed  in  California  in  1939.  Dr. 
Impey  was  a retired  member  of  the  Alameda-Contra 
Costa  Medical  Association. 

Jt 

Lewis,  Karl,  Beverly  Hills.  Died  May  31,  1978  in 
Los  Angeles  of  cancer,  aged  87.  Graduate  of  Rush 
Medical  College,  Chicago,  1915.  Licensed  in  California 
in  1920.  Dr.  Lewis  was  a member  of  the  Los  Angeles 
County  Medical  Association. 

Jt 

Marsden,  Charles  S„  jr.,  San  Diego.  Died  May  15, 
1978  in  San  Diego,  aged  68.  Graduate  of  the  University 
of  Michigan  Medical  School,  Ann  Arbor  1937.  Licensed 
in  California  in  1937.  Dr.  Marsden  was  a retired  member 
of  the  San  Diego  County  Medical  Society. 

Jt 

Meads,  Albert  Manson,  Oakland.  Died  August  12, 
1978  in  Oakland,  aged  96.  Graduate  of  University  of 
California  Medical  School,  Berkeley-San  Francisco,  1908. 
Licensed  in  California  in  1908.  Dr.  Meads  was  a retired 
member  of  the  Alameda-Contra  Costa  Medical  As- 
sociation. 

Jt 

Parker,  Fenton  B.,  Oakland.  Died  August  18,  1978, 
aged  81.  Graduate  of  the  University  of  Oregon  Medical 
School,  Portland,  1929.  Licensed  in  California  in  1930. 
Dr.  Parker  was  a retired  member  of  the  Alameda-Contra 
Costa  Medical  Association. 

Jt 

Schaupp,  Karl  L.,  jr.,  Napa.  Died  August  29,  1978  in 
Napa,  aged  62.  Graduate  of  Stanford  University  School 
of  Medicine,  Palo  Alto-San  Francisco,  1942.  Licensed  in 
California  in  1942.  Dr.  Schaupp  was  a member  of  the 
Napa  County  Medical  Society. 

Jt 

Swartz,  Rex  Forest,  Long  Beach.  Died  July  15,  1978 
of  cardiac  arrest,  aged  85.  Graduate  of  the  College  of 
Physicians  and  Surgeons,  Los  Angeles,  1918.  Licensed  in 
California  in  1944.  Dr.  Swartz  was  a retired  member  of 
the  Los  Angeles  County  Medical  Association. 

Jt 

Taylor,  Pleasant  A.,  San  Francisco.  Died  September 
8,  1978,  aged  88.  Graduate  of  Tulane  University  School 
of  Medicine,  New  Orleans,  1916.  Licensed  in  California 
in  1917.  Dr.  Taylor  was  a retired  member  of  the  San 
Francisco  Medical  Society. 

Jt 

Terry,  Henry  M.,  San  Diego.  Died  August  27,  1978, 
aged  57.  Graduate  of  the  University  of  Southern  Cali- 
fornia School  of  Medicine,  Los  Angeles,  1952.  Licensed 
in  California  in  1952.  Dr.  Terry  was  a member  of  the 
San  Diego  County  Medical  Society. 

Jt 

Vogelman,  Jack  G.,  San  Jose.  Died  September  4, 
1978,  aged  77.  Graduate  of  the  College  of  Medical 
Evangelists,  Loma  Linda-Los  Angeles,  1935.  Licensed  in 
California  in  1935.  Dr.  Vogelman  was  a retired  member 
of  the  Santa  Clara  County  Medical  Society. 
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Physical  Child  Abuse — A Review  of  All  Cases  Seen  at  Sacramento  Medical  Centdi  fn  1 wav 

DON  R.  GRAY,  MD.  and  DAVID  R.  LEAVERTON,  MD  ^ 'Ohl 


Herpes  Zoster  james  b.  reuler,  md 
Chest  Radiography  in  Intensive  Care  Units 

CHARLES  J.  SAVOCA,  MD;  GORDON  GAMSU,  MD,  and  BARBARA  M.  ROHLFING 


• ' 

> 


SPECIALTY  CONFERENCE 

Spinal  Dysraphism — An  Interdisciplinary  Diagnostic  Approach 

Participants:  HECTOR  E.  JAMES,  MD,  and  WILLIAM  L.  NYHAN,  MD,  PhD 

Pediatric  Interdepartmental  Conference,  Department  ot  Surgery,  Division  of  Neurosurgery,  and  the  Department  of  Pediatrics,  University 
of  California,  San  Diego,  and  the  University  of  California  Medical  Center,  San  Diego 


MEDICAL  STAFF  CONFERENCE 

Legionnaires’  Disease  chief  Discussant:  Barbara  kirby,  md 

IMPORTANT  ADVANCES  IN  CLINICAL  MEDICINE 

Psychiatry — Epitomes  of  Progress 


EDITORIALS 

• Elective  Operations  and  the  Death  Rate  • Physical  Child  Abuse  • On  Assuring  Health 
Through  Health  Care  • Hidden  Spinal  Malformations  • A Brain  Drain  to  Elsewhere? 


CASE  REPORTS 

Oat  Cell  Carcinoma  Mimicking  Acute  Leukemia  Raymond  taetle,  md,  and  Herbert  wohl,  md 
Radiation-Induced  Disease  of  the  Carotid  Artery 

RONALD  L.  EISENBERG,  MD;  MARCUS  W.  HEDGCOCK,  MD;  WILLIAM  M.  WARA,  MD,  and  R,  BROOKE  JEFFREY,  MD 

Recurrent  Graves  Disease  Spanning  24  years  Jeffrey  j.  abrams,  md,  and  Jeffrey  a.  sandler,  md 


CORRESPONDENCE 

• Concerning  Vitamins  • Management  of  Tetanus;  With  Reply  by  Author  • Prevalence 
of  Amebiasis  • Cumulative  Injury 


HEALTH  CARE  DELIVERY 

Cardiopulmonary  Resuscitation:  Impact  on  Hospital  Mortality — A Ten-Year  Study 

RICHARD  L.  COSKEY,  MD 


COMMENTARY 

Food  Insurance  and  Individual  Health  Accounts — A New  Approach  to  Health  Care  Financing 

JAY  M,  DAVIS,  MD,  PhD 


CLINICAL  NOTES  IN  DIAGNOSTIC  CARDIOLOGY 

Recognition  of  the  Wenckebach  Phenomenon 

WILLIAM  R.  CABEEN,  JR.,  MD;  NIGEL  K.  ROBERTS,  MD,  and  JOHN  S.  Q£t1LD,  MD 

MEDICAL  INFORMATION 

Tempest  From  Tehachapi  Takes  Toll  or  Coccidioides  Conveyed  Aloft  and  Afar 

DEMOSTHENES  PAPPAGIANIS.  MD,  PhD,  and  HANS  EINSTEIN,  MD 

In  Memoriam 
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CONTINUING  MEDICAL  EDUCATION  ACTIVITIES  IN 
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ALASKA,  MONTANA  AND  IDAHO 
(See  Advertising  Page  21) 

Official  Journal  of  the  California  Medical  Association, 
the  Idaho  Medical  Association,  the  Nevada  State  Medical  Association 
and  the  Washington  State  Medical  Association 
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How 

mayj 

acid-j 


lye  anxiety 
vagal  stimulation  of 


A manifestation  of  emotional  stress, 
excessive  anxiety  may  induce  gastric  hyper- 
secretion by  its  effect  on  ce: 
neural  activity.  Hypothala: 
vagal  activity  increases  aci 
put,1’2  leading  to  exacerbation 
symptoms  of  duodenal  ulcer.  y 


.trial  ug4  peripheral 
;.diation  of 
pepsin  out-f : 
he  distressing 
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heral  nerve  ramifying  on  the  surface  of  gastric  mucosal  cells.  Illustration  based  on  a cr 
n by  scanning  electron  microscope. 

ology  of  peptic  ulcer,  chap.  27,  vol.  1,  in  Gastroenterology,  ed.  3,  edited  by  Bockus  HL,e 
ompany,  1974,  pp.  586,  592-593.  2.  Palmer  ED:  Clinical  Gastroenterology,  ed.  2.  New 
r & Row,  Publishers,  1963,  p.  202. 
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• Specific  antianxiety  action  of 
LIBRIUM'  (chlordiazepoxide  HCl) 

• Potent  antisecretory-antispasmodic  actions  of 
QUARZAN ' (clidimum  Br) 

• Single  Rx  and  dosage  schedule  favoring 
sustained  patient  compliance 


® 

Each  capsule  contains 
mg  chlordiazepoxide  HCl 
and  2.5  mg  clidinium  Br. 


antianxiety/antisccretory/antispasmodic 


Librax  has  been  evaluated  as  possibly  effective  for  this  indication. 

Please  see  brief  summary  of  prescribing  information  on  following  page. 


In  duodenal  ulcer  therapy 

aclj,.nctiveLil)l»aX 


Each  capsule  contains 
mg  chlordiazepoxide  HC1 
and  2.5  mg  clidinium  Br. 


Initial  Rx 


The  initial  prescription 
allows  evaluation  of  pa- 
tient response  to  therapy. 


reduces  excessive  anxiety  and 
associated  hypersecretion 
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through  the  antianxiety  action  of 
LI BRI UM'  (chlordiazepoxide  HCl) 
through  the  antisecretory  effect  of 
QUARZAN*  (clidinium  Br) 


Follow-up  therapy  with  a 
prescription  for  a 2-  to 
3-week  supply  of  medica- 
tion usually  helps  main- 
tain patient  gains. 


Please  consult  complete  prescribing  information,  a summary  of 
which  follows: 

Indications:  Based  on  a review  of  this  drug  by  the  National 
Academy  of  Sciences — National  Research  Council  and/or  other 
information,  FDA  has  classified  the  indications  as  follows: 

"Possibly”  effective:  as  adjunctive  therapy  in  the  treatment  of  pep- 
tic ulcer  and  in  the  treatment  of  the  irritable  bowel  syndrome  (irri- 
table colon,  spastic  colon,  mucous  colitis)  and  acute  enterocolitis. 

Final  classification  of  the  less-than-effective  indications  requires 
further  investigation. 

Contraindications:  Glaucoma,  prostatic  hypertrophy,  benign  bladder 
neck  obstruction;  hypersensitivity  to  chlordiazepoxide  HCl  and/or 
clidinium  Br. 

Warnings:  Caution  patients  about  possible  combined  effects  with 
alcohol  and  other  CNS  depressants,  and  against  hazardous  occu- 
pations requiring  complete  mental  alertness  (e.g.,  operating  ma- 
chinery, driving).  Physical  and  psychological  dependence  rarely  re- 
ported on  recommended  doses,  but  use  caution  in  administering 
Librium®  (chlordiazepoxide  HCl)  to  known  addiction-prone  individu- 
als or  those  who  might  increase  dosage;  withdrawal  symptoms  (in- 
cluding convulsions)  reported  following  discontinuation  of  the  drug. 

Usage  in  Pregnancy:  Use  of  minor  tranquilizers  during  first 
trimester  should  almost  always  be  avoided  because  of  in- 
creased risk  of  congenital  malformations  as  suggested  in 
several  studies.  Consider  possibility  of  pregnancy  when 
instituting  therapy.  Advise  patients  to  discuss  therapy  if 
they  intend  to  or  do  become  pregnant. 

As  with  all  anticholinergics,  inhibition  of  lactation  may  occur. 

Precautions:  In  elderly  and  debilitated,  limit  dosage  to  smallest  ef- 
fective amount  to  preclude  ataxia,  oversedation,  confusion  (no  more 
than  2 capsules/day  initially;  increase  gradually  as  needed  and  toler- 
ated). Though  generally  not  recommended,  if  combination  therapy 
with  other  psychotropics  seems  indicated,  carefully  consider  phar- 
macology of  agents,  particularly  potentiating  drugs  such  as  MAO  in- 


hibitors, phenothiazines.  Observe  usual  precautions  in  presence  of  I 
impaired  renal  or  hepatic  function.  Paradoxical  reactions  reported  in 
psychiatric  patients  Employ  usual  precautions  in  treating  anxiety 
states  with  evidence  of  impending  depression;  suicidal  tendencies  I 
may  be  present  and  protective  measures  necessary.  Variable  effects 
on  blood  coagulation  reported  very  rarely  in  patients  receiving  the 
drug  and  oral  anticoagulants;  causal  relationship  not  established. 

Adverse  Reactions:  No  side  effects  or  manifestations  not  seen  with 
either  compound  alone  reported  with  Librax  When  chlordiazepoxide 
HCl  is  used  alone,  drowsiness,  ataxia,  confusion  may  occur,  espe-  1 
cially  in  elderly  and  debilitated;  avoidable  in  most  cases  by  proper  j 
dosage  adjustment,  but  also  occasionally  observed  at  lower  dosage 
ranges.  Syncope  reported  in  a few  instances.  Also  encountered:  iso- 
lated instances  of  skin  eruptions,  edema,  minor  menstrual  irregulari-  ; 
ties,  nausea  and  constipation,  extrapyramidal  symptoms,  increased 
and  decreased  libido — all  infrequent,  generally  controlled  with  dos- 1 
age  reduction;  changes  in  EEG  patterns  may  appear  during  and 
after  treatment;  blood  dyscrasias  (including  agranulocytosis),  jaun-  » 
dice,  hepatic  dysfunction  reported  occasionally  with  chlor- 
diazepoxide HCl,  making  periodic  blood  counts  and  liver  function 
tests  advisable  during  protracted  therapy.  Adverse  effects  reported 
with  Librax  typical  of  anticholinergic  agents,  i.e.,  dryness  of  mouth,  1 
blurring  of  vision,  urinary  hesitancy,  constipation.  Constipation  has  I 
occurred  most  often  when  Librax  therapy  is  combined  with  other 
spasmolytics  and/or  low  residue  diets. 

Dosage:  Individualize  for  maximum  benefit.  Usual  maintenance  dose 
is  1-2  capsules,  3-4  times/day,  before  meals  and  at  bedtime.  Geriat- 
ric patients — see  Precautions. 

How  Supplied:  Available  in  green  capsules,  each  containing  5 mg 
chlordiazepoxide  HCl  (Librium®)  and  2.5  mg  clidinium  Br 
(Quarzan®) — bottles  of  100  and  500;  Tel-E-Dose®  packages  of  100; 
Prescription  Paks  of  50,  singly  and  in  trays  of  10 

/ nnruc\  Roche  Products  Inc. 

\nut*t1t://  Manati,  Puerto  Rico  00701 


Personally, 
Steve  could 
never  speak  up 
for  milk. 


n TV  commercials,  you’ll 
3ften  see  people  speaking  up 
:or  milk.  Steve  Allen  and  his 
A/ife  Jayne  Meadows  are  also 
seen  on  TV  telling  viewers 
ibout  Mocha  Mix...  100% 

Inilk  free! 

Matter  of  fact,  this  non -dairy 
:reamer  would  have  been 
ound  in  their  home  way  before  they  ever  filmed 
he  Mocha  Mix  series  of  commercials.  Steve  is 
illergic  to  milk  products.  Yet,  he  likes  the  splash  of 
uxury  and  fresh  taste  in  his  coffee,  on  cereal,  fruit 
ind  dessert,  even  in  cooking.  For  the  Allen  house- 
hold, Mocha  Mix  is  the  perfect  answer, 
it  could  well  be  the  answer  for  many  people  who 


rely  on  you  for  their  dietary 
needs,  those  with  an  allergy 
similar  to  Steve’s,  or  a lactose 
intolerance.  And,  for  many 
who  must  maintain  a fat- 
restricted  diet  you  should 
know  that  Mocha  Mix  is  one 
non-dairy  creamer  that  con- 
tains no  coconut  oil,  giving  it 
the  highest  ratio  of  unsaturated  to  saturated  fat  of 
any  creamer.  It  easily  exceeds  the  accepted  stand- 
ard 2:1  ratio.  It’s  100%  cholesterol  free,  too.  No 
wonder  Mocha  Mix  is  not  just  another  non-dairy 
creamer,  but  the  one  you  can  rely  on  most 
for  your  patients  who  can’t  speak  for  milk, 
either. 


NUTRITION  INFORMATION 
Portion  Size  1 Fluid  Ounce 


(2  Tbs.) 

Servings  Per  Container 

....  16 

Calories 

....  40 

Protein 

0 grams 

Carbohydrate 

3 grams 

Fat 

3 grams 

Percent  of  Calories 

from  Fat 

. . 73% 

Polyunsaturated  Fat . 

. 1 gram 

Saturated  Fat 

0 grams 

Cholesterol  (A) 

• 0 mg 

(0  mg/lOOg) 


In  addition  to  the  pint  and  quart  size  found  in  the  dairy 
case  of  most  grocery  stores,  Mocha  Mix  is  available  in 
4 ounce  and  V2  oz.  portion  packs  for  hospitals  and 
institutions. 

Interested?  Send  us  a note  and  we  will  send  you  a supply 
of  coupons  your  patients  can  redeem  at  their  grocers. 
Hospital  service  may  also  be  supplied  upon  request. 

Mail  to:  Mocha  Mix  Dept.  Presto  Food  Products,  Inc. 

P.O.  Box  No.  21908,  Los  Angeles,  Calif.  90021 

Percentage  of  U S.  Recommended  Daily  Allowance  (U  S RDA)  * 
'Contains  less  than  2%  of  the  US  RDA  of  Protein,  Vitamin  A, 

Vitamin  C,  Thiamine,  Riboflavin,  Niacin,  Calcium,  Iron 
AInformation  on  fat  and  cholesterol  content  is  provided  for  individuals 
who,  on  the  advice  of  a physician,  are  modifying  their  total  dietary  intake 
of  fat  and  cholesterol 


mocha. 

. . . the  non-dairy  creamer  that’s  lowest  in  saturated  fat. 
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/ SOMETHING  NEW  FROM 
HOME  FEDERAL 

If  you’re  not  familiar  with  Keogh, 
it’s  a plan  that  allows  a self- 
employed  person  the  opportunity  to 
accumulate  a tax-deferred  retirement 


fund.  Up  to  now, 
the  amount  that 
could  be  set  aside 
each  year  was 
limited  to  $7,500, 


or  15%  of  income,  whichever  was  smaller 


Now  you  can  actually  contribute  up  to 
$14,900  tax  deferred  dollars  each 
year  at  Home  Federal.  That’s  exciting 
news-and  there’s  more. 

No  paperwork  for  you. 

Under  this  new  plan,  the  administrator 
files  all  the  necessary  paperwork. 
liS^^S^g^S^^Your  only  responsi- 
bility is  deducting  the  amount  of  your 
contribution  from  your  income  tax 
return.  Which  is  more  fun  than  work. 


If  you  already  have  Keogh— Compare  1 

An  increased  contribution  means  an 
increased  retirement  benefit-and  an 
increased  tax  benefit.  Two  strong 
reasons  to  compare  your  present  Keogh 
program  with  this  new  one.  We’ll  be 
happy  to  help  you  at  any  office  of 
Home  Federal  Savings.  Check  the  Yellow 
Pages  for  the  office  nearest  you. 

Now  you  can  catch  up 

If  you’ve  put  off  building  a personal 
retirement  fund,  the  larger  contribu- 
tion allowed  by  this  new  program 
may  be  just  the  ticket  to  reach  your 
desired  goal. 

Hurry!  December  31,  deadline 

Like  all  Keogh  plans,  the  new  one  must 
be  opened  by  December  31,  to  provide 
tax  deferral  advantages  for  your 
1978  return.  All  Home  Federal  offices 
are  open  on  Saturdays 
for  your  convenience 
in  opening  your  Keogh 
retirement  account 


Now  you  call 
put  away  up  to 

$14,900 a year 
in  Keogh 


HOME 
FEDERAL 
SAVINGS 

of  San  Diego 

Home  Federal  Savings  and  Loan  Association 
of  San  Diego 


Home  ^ 

Federal 

\Country 
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100  mg 


250  mg 


500  mg 


Iblinase 

tolazamide,  Upjohn 

Please  contact  your  Upjohn  representative  for  additional  product  information. 


Upjohn 


J-5695-6 

©1977  THE  UPJOHN  COMPANY 
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easy  to  take 


Oral  Suspension 

250  mg.  /5  ml. 
100  and  200-mit, 


sizes 


125  mg./5  ml. 
60, 100,  and 
200-ml.  sizes 


Pediatric  Drops 


100  mg. /ml. 
10-ml.  size 


Keflex 

cephalexin 


Additional  information  available  to  the  profession  on  request. 
Eli  Lilly  and  Company 
Indianapolis,  Indiana  46206 
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tyazide 

capsule  contains  50  mg.  of  Dyrenium"  (brand  of 
terene)  and  25  mg  of  hydrochlorothiazide 

takes  Sense  in 
lypertension 

Before  prescribing,  see  complete  prescribing  informa- 
tion in  SK&F  Co.  literature  or  PDR.  A brief  summary 
follows: 


Warning 

This  drug  is  not  indicated  for  initial  therapy  of  edema 
or  hypertension  Edema  or  hypertension  requires 
therapy  titrated  to  the  individual  If  this  combination 
represents  the  dosage  so  determined,  its  use  may 
be  more  convenient  in  patient  management.  Treat- 
ment of  hypertension  and  edema  is  not  static,  but 
must  be  reevaluated  as  conditions  in  each  patient 
warrant 


Contraindications:  Further  use  in  anuria,  progressive 
renal  or  hepatic  dysfunction,  hyperkalemia  Pre-existing 
elevated  serum  potassium  Hypersensitivity  to  either 
component  or  other  sulfonamide-derived  drugs 
Warnings:  Do  not  use  potassium  supplements,  dietary 
or  otherwise,  unless  hypokalemia  develops  or  dietary 
intake  of  potassium  is  markedly  impaired.  If  supple- 
mentary potassium  is  needed,  potassium  tablets  should 
not  be  used  Hyperkalemia  can  occur,  and  has  been 
associated  with  cardiac  irregularities.  It  is  more  likely  in 
the  severely  ill.  with  urine  volume  less  than  one  I iter/d  ay, 
the  elderly  and  diabetics  with  suspected  or  confirmed 
renal  insufficiency  Periodically,  serum  K+  levels  should 
be  determined.  If  hyperkalemia  develops,  substitute  a 
thiazide  alone,  restrict  K+  intake  Associated  widened 
QRS  complex  or  arrhythmia  requires  prompt  additional 
therapy.  Thiazides  cross  the  placental  barrier  and  appear 
in  cord  blood  Use  in  pregnancy  requires  weighing 
anticipated  benefits  against  possible  hazards,  including 
fetal  or  neonatal  jaundice,  thrombocytopenia,  other 
adverse  reactions  seen  in  adults  Thiazides  appear  and 
triamterene  may  appear  in  breast  milk  If  their  use  is 
essential,  the  patient  should  stop  nursing  Adequate 
information  on  use  in  children  is  not  available. 
Precautions:  Do  periodic  serum  electrolyte  determina- 
tions (particularly  important  in  patients  vomiting  exces- 
sively or  receiving  parenteral  fluids)  Periodic  BUN  and 
serum  creatinine  determinations  should  be  made, 
especially  in  the  elderly,  diabetics  or  those  with  sus- 
pected or  confirmed  renal  insufficiency.  Watch  for  signs 
of  impending  coma  in  severe  liver  disease  If  spiro- 
nolactone is  used  concomitantly,  determine  serum  K + 
frequently;  both  can  cause  K + retention  and  elevated 
serum  K + . Two  deaths  have  been  reported  with  such 
concomitant  therapy  (in  one.  recommended  dosage  was 
exceeded,  in  the  other  serum  electrolytes  were  not 
properly  monitored).  Observe  regularly  for  possible 
blood  dyscrasias.  liver  damage,  other  idiosyncratic 
reactions  Blood  dyscrasias  have  been  reported  in 
patients  receiving  triamterene,  and  leukopenia,  throm- 
bocytopenia, agranulocytosis,  and  aplastic  anemia  have 
been  reported  with  thiazides  Triamterene  is  a weak  folic 
acid  antagonist.  Do  periodic  blood  studies  in  cirrhotics 
with  splenomegaly.  Antihypertensive  effect  may  be 
enhanced  in  post-sympathectomy  patients.  Use  cau- 
tiously in  surgical  patients.  The  following  may  occur: 
transient  elevated  BUN  or  creatinine  or  both,  hyper- 
glycemia and  glycosuria  (diabetic  insulin  requirements 
may  be  altered),  hyperuricemia  and  gout,  digitalis 
intoxication  (in  hypokalemia),  decreasing  alkali  reserve 
with  possible  metabolic  acidosis  Dyazide'  interferes 
with  fluorescent  measurement  of  quinidine 
Adverse  Reactions:  Muscle  cramps,  weakness,  dizzi- 
ness, headache,  dry  mouth,  anaphylaxis,  rash,  urticaria, 
photosensitivity,  purpura,  other  dermatological  condi- 
tions; nausea  and  vomiting,  diarrhea,  constipation,  other 
gastrointestinal  disturbances  Necrotizing  vasculitis, 
paresthesias,  icterus,  pancreatitis,  xanthopsia  and,  rarely, 
allergic  pneumonitis  have  occurred  with  thiazides  alone 
Supplied:  Bottles  of  100  and  1000  capsules;  Single  Unit 
Packages  of  100  (intended  for  institutional  use  only) 


SK&F  CO. 

a SmilhKhne  company 

Carolina,  P R.  00630 


Accept 

no  substitute 


for  your  professional 

judgment 


As  a physician,  you  have  the  right  to 
prescribe  the  drug  which  you  believe 
will  most  benefit  your  patients.  Now, 
substitution  laws  make  it  more  diffi- 
cult to  exercise  that  right.  In  many 
states,  unless  you  specifically  direct 
pharmacists  to  dispense  your  brand- 
name  prescription  as  written,  they 
may  be  required  by  law  to  substitute 
another  drug  for  your  brand-name 
prescription. 

This  means  that  the  ultimate  drug 
selection  is  no  longer  yours;  its 
source  is  left  to  the  pharmacist’s  dis- 
cretion. You  will  have  forfeited  your 
right  to  prescribe  as  you  see  fit.  Pre- 
serve your  rights.  Specify  that  you  will 
accept  no  substitution. 


When  you  accept 
no  substitutes... 

You  ensure  that  your  patient  re- 
ceives exactly  that  product  you  have 
specified  on  your  prescription 

You  choose  the  quality  of  the  prod- 
uct dispensed  to  your  patient 

You  can  exercise  the  right  to  select 
a product  based  upon  its  proven  thera- 
peutic performance  and  to  select  a 
manufacturer  that  stands  behind  its 
brand  name  or  generic  product 

You  can  support  the  kinds  of  re- 
search programs  that  are  vital  to  new 
drug  discovery  and  development 

You  can  help  sustain  important 
physician,  pharmacist  and  patient 
education  services  supported  by  in- 
novative, research-oriented  firms 


1978,  Pfizer  Inc 


DVERTISING  • 


DECEMBER  1978 


For  complete  information  on  the  drug  substitution  law  effective  in  your 
state,  please  consult  your  local  Pfizer  Representative 


PHARMACEUTICALS 


9 


We’ve  been  helping  doctors 

operate  for  years. 


It’s  always  taken  money  to  run  a 
practice  successfully. 

And  Bank  of  America  has  been 
around  for  years.  Helping  doctors  with 
the  money  it  takes  to  set  up  or  expand 
their  practices. 

Take  that  new  piece  of  equipment 
you  need.  Bank  of  America  will  try  to 
help  you  obtain  it.  Office  furniture, 
general  remodeling.  We  can  help. 


There  are  other  important 
financial  services  at  Bank  of  America. 
Like  professional  practice  management, 
PersonaLine K credit,  personal  trust 
and  investment  services. 

Call  one  of  our  loan  officers 
for  details. 

If  you  or  your  growing  practice 
could  use  a little  shot  in 
the  arm. 

BANKof  AMERICA 


THE  WESTERN 
Journal  of  Medicine 


Refer  to:  Gray  DR,  Leaverton  DR:  Physical  child  abuse — A re- 
view of  all  cases  seen  at  Sacramento  Medical  Center  in 
1975.  West  J Med  129:461-464,  Dec  1978 


Physical  Child  Abuse 

A Review  of  All  Cases  Seen  at  Sacramento  Medical  Center  in  1975 

DON  R.  GRAY,  MD,  Sacramento,  California,  and  DAVID  R.  LEAVERTON,  MD,  Albany,  New  York 


This  report  presents  physical,  socioeconomic,  demographic  and  follow-up 
information  on  all  18  cases  of  physical  child  abuse  seen  at  the  Sacramento 
Medical  Center  in  1975.  Of  the  18  abused  children,  16  were  initially  discharged 
to  Children’s  Protective  Service;  13  were  placed  in  foster  homes.  There  were 
17  alleged  abusers;  all  were  arrested;  12  came  to  trial;  8 were  convicted. 
Preventive  programs  offer  a less  expensive  approach  and  deserve  the  highest 
priority. 


Despite  increased  public  and  professional  aware- 
ness of  the  phenomenon  of  child  abuse  (and  a 
resulting  increase  in  numbers  of  cases  reported),1 
there  have  been  few  efforts  to  assemble  detailed 
quantitative  documentation  of  trends  in  such  spe- 
cifics as  type,  extent  and  treatment  cost  of  in- 
juries; socioeconomic  background  of  parents; 
judicial  actions,  and  follow-up  after  release  from 
hospital.2 

This  study  was  designed  to  provide  data  in  these 
areas  from  the  population  served  by  the  Univer- 
sity of  California,  Davis/Sacramento  Medical 
Center  (ucd/smc)  in  1975.  The  purposes  were 
( 1 ) to  enhance  the  validity  of  assessments  of  the 
current  need  for  intervention  in  the  Sacramento 
area  by  the  Suspected  Child  Abuse  and  Neglect 
(scan)  committee  established  at  ucd/smc  in 
1976  and  (2)  to  provide  a base  for  future  re- 
search that  might  determine  changes  in  local  pat- 
terns of  child  abuse  and  degrees  of  success  of 
intervention  and  prevention  strategies. 

At  the  time  this  paper  was  submitted  for  publication,  Dr.  Gray 
was  a senior  medical  student  at  the  University  of  California,  Davis. 
School  of  Medicine,  and  Dr.  Leaverton  was  Associate  Professor  of 
Psychiatry  and  Pediatrics,  University  of  California,  Davis,  Division 
of  Mental  Health,  Sacramento. 

This  research  was  partially  supported  by  NIMH  Grant  No. 
MH11864  Undergraduate  Training  in  Medical  Education. 

Submitted  April  4,  1978. 

Reprint  requests  to:  David  R.  Leaverton,  MD,  Capitol  District 
Psychiatric  Center,  Albany  Medical  College,  75  New  Scotland 
Ave„  Albany,  NY  12208. 


The  present  report  is  limited  to  physical  abuse 
involving  the  individual  child  and  family  (level  I 
abuse  as  defined  by  Gil).3  The  decision  to  exclude 
institutional  (level  II)  and  societal  (level  III) 
abuse  as  well  as  nonphysical  (emotional  only) 
level  I abuse  is  a measure  not  of  the  importance 
of  these  categories  but  of  the  greater  difficulties 
of  documentation. 

Physicians  in  private  practice  have  been  said 
to  be  reluctant  to  report  child  abuse  and  even 
more  reluctant  to  testify  about  it.4  This  attitude 
might  be  understandable  if  reporting  were  ulti- 
mately ineffective  in  terms  of  outcomes  for  the 
abused  children.  While  this  study  could  not  de- 
termine the  quality  of  life  for  the  physically 
abused  children  reported,  it  does  document  their 
whereabouts  in  the  period  (up  to  32  months) 
following  hospital  treatment.  Children  who  suf- 
fered only  emotional  abuse  and  other  types  of 
neglect  are  not  reported. 

Method 

Physical,  socioeconomic  and  demographic  fol- 
low-up information  on  18  physically  abused  chil- 
dren and  17  alleged  abusers  was  obtained  through 
careful  review  of  hospital,  social  service  and 
juvenile  court  records.  Additional  data  regarding 
the  outcomes  for  the  alleged  abusers  in  criminal 
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ABBREVIATIONS  USED  IN  TEXT 

CPS  = Children’s  Protective  Service 
SCAN  = Suspected  Child  Abuse  and  Neglect 
UCD/SMC=  University  of  California,  Davis/ 
Sacramento  Medical  Center 


TABLE  1. — Types  of  Injuries  Found  in 
18  Abused  Children * 


Old  traumas  (on  x-ray  studies)  3 
Old  traumas  (other  signs)  ...  11 

Bruises  16 

Hot-water  burns  4 

Cigarette  burns  2 

Scratches  2 

Fractures  2 

Failure  to  thrive  1 


*Some  children  had  multiple  injuries. 


court  were  obtained  with  the  cooperation  of  law 
enforcement  agencies  and  the  district  attorney’s 
office.  Previous  abuse  information  was  obtained 
through  the  state  Central  Child  Abuse  File.  Fol- 
low-up data  were  obtained  20  to  32  months 
after  hospital  admission. 

Results 

Of  the  909  admissions  to  the  pediatric  service 
of  ucd/smc  during  1975,  a total  of  44  children 
were  considered  possible  victims  of  physical  abuse. 
In  1 8 cases,  suspicions  were  confirmed  by  subse- 
quent Children’s  Protective  Service  (cps)  and 
Pediatric  Social  Service  investigation.  In  the  other 
26  cases,  these  agencies  found  that  there  was  in- 
sufficient evidence  to  justify  further  investigations. 

These  children  ranged  in  age  from  2 to  102 
months;  16  were  less  than  5 years  of  age.  There 
were  1 1 boys  and  7 girls.  The  racial  distribution 
consisted  of  12  Caucasians,  3 blacks,  and  3 
Mexican-Americans.  Admissions  were  distributed 
almost  equally  throughout  the  year  without  sea- 
sonal clustering.  The  15  households  involved 
consisted  of  three  married  couples  and  12  single 
parents.  Twelve  families  were  on  welfare,  and 
annual  incomes  of  the  remaining  three  families 
averaged  $9,040. 

Table  1 shows  breakdown  of  injuries;  children 
often  had  more  than  one  injury.  Roentgenographic 
surveys  for  old  skeletal  traumas  were  done  in  all 
cases,  with  positive  findings  for  three  of  the  chil- 
dren. Other  signs  of  old  physical  traumas  were 
present  in  11.  The  specific  types  of  injuries  were 


TABLE  2. — Disposition  of  18  Children  Identified  as 
Victims  of  Physical  Abuse 

Number 
of  Children 


Disposition  at  discharge  from  hospital 

Home  to  abusive  parent  with  CPS  supervision  ....  1 

Home  to  nonabusive  parent 2 

Receiving  home  (CPS)  15 

Results  of  juvenile  court  hearing 

Declared  dependent  of  court 15 

Placed  in  foster  home 13 

Placed  with  nonabuse  relative 1 

Returned  to  abusive  parent  with  court  supervision  1 

Overall  status  as  of  December  31,  1977 

Remain  in  foster  home 5 

Returned  to  nonabusive  parent 8 

Returned  to  abusive  parent  with  supervision 5 


as  follows:  bruises,  burns,  hot-water  burns,  ciga- 
rette burns,  scratches  (including  abrasions)  and 
fractures.  Diagnosis  for  one  child  was  failure  to 
thrive  secondary  to  neglect.  Injuries  of  two  chil- 
dren were  considered  potentially  life-threatening: 
one  skull  fracture  and  one  third-degree  burn 
covering  25  percent  of  the  body  surface  area,  for 
which  long-term  physical  sequelae  were  scars  and 
contractures  that  required  multiple  plastic  surgery 
procedures.  There  were  records  of  previous  abuse 
for  five  of  the  children.  There  were  no  deaths 
during  the  follow-up  period.  No  sexual  abuse 
was  identified  in  this  group. 

Hospital  costs  averaged  $2,079  per  child,  with 
a range  from  $192  to  $21,150.  Total  hospital 
costs  for  the  18  cases  amounted  to  $37,427. 

Table  2 indicates  the  disposition  of  the  chil- 
dren after  hospital  treatment.  As  of  December 
31,  1977,  five  of  the  children  were  still  in  foster 
homes;  eight  had  been  returned  to  nonabusive 
parents;  five  were  with  abusive  parents,  under 
court  supervision. 

Of  the  18  children  admitted  to  the  hospital, 
16  were  discharged  to  the  custody  of  Children’s 
Protective  Service  to  await  disposition  hearings. 
One  child  who  had  been  abused  by  the  mother’s 
boyfriend  was  discharged  to  the  nonabusive 
mother  since  the  boyfriend  had  been  arrested  and 
charged.  The  remaining  child  was  discharged 
home  to  an  abusive  mother  under  supervision  of 
cps.  This  family  was  well  known  to  juvenile 
authorities.  In  a review  of  cps  records  in  this  case, 
no  record  of  this  particular  referral  was  found; 
however,  previous  child  abuse  was  noted.  This 
family  has  subsequently  been  lost  to  follow-up. 

Of  the  16  children  discharged  to  cps,  one  was 
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TABLE  3. — Outcome  in  Criminal  Procedures  tor 
17  Alleged  Abusers 


Felony 

Charges 

Misdemeanor 

Charges 

Total 

Number  of  arrests  

. . 6 

it 

17 

Criminal  charges  dropped 

. . 3 

2 

5 

Criminal  charges  reduced 

. . 2 

0 

2 

Trial  verdict:  acquittal  . 

..  0 

4 

4 

Trial  verdict:  guilty  . . . . 

. . 1 

7 

8 

held  for  two  weeks,  then  returned  to  the  non- 
abusive  mother  after  the  stepfather  had  been 
arrested  and  she  had  filed  for  divorce.  The  re- 
maining 15  had  disposition  hearings  in  juvenile 
court  and  were  declared  dependents  of  the  court. 
The  same  judge  presided  at  all  these  hearings. 
Thirteen  of  these  court  dependents  were  placed 
in  foster  homes;  one  was  placed  with  an  aunt  for 
a period  of  two  months,  then  placed  in  the 
custody  of  the  nonabusive  father;  and  one  was 
returned  to  an  abusive  mother  under  court  super- 
vision and  with  the  condition  that  she  receive 
counseling. 

Of  the  13  children  originally  placed  in  foster 
homes,  five  remained  with  foster  parents,  with 
an  average  stay  of  886  days  (range  from  734  to 
940  days)  as  of  December  31,  1977.  By  the  end 
of  1977  an  additional  five  of  the  13  had  been 
returned  to  the  custody  of  nonabusive  parents; 
the  other  three  had  been  returned  to  the  abusive 
parents.  Two  of  these  three  abusive  parents  were 
placed  under  court  supervision,  with  mandatory 
counseling.  The  other  child  was  returned  to  his 
natural  mother  in  Mexico  (who  had  sold  him  for 
$1,500  to  a visiting  tourist),  at  the  demand  of 
the  Mexican  consulate  and  after  lengthy  court 
dispute.  The  child  had  come  to  the  United  States 
as  an  infant.  He  spoke  only  English  and  had 
developed  a warm,  nurturing  relationship  with 
his  foster  parents,  who  wanted  very  much  to  adopt 
him.  It  is  doubtful  that  the  best  interest  of  this 
boy  was  a major  consideration  of  the  Mexican 
government.  The  eight  children  who  were  re- 
turned to  their  families  after  foster  care  had  spent 
an  average  of  305  days  (range  from  90  to  624 
days)  in  foster  homes.  The  quality  of  these  place- 
ments, although  an  extremely  important  variable 
in  the  prognosis,  was  not  assessed. 

Seventeen  alleged  abusers  were  identified.  Their 
average  age  was  23.6  years  (range  from  15  to 
38  years),  with  65  percent  under  age  25.  The 
sex  distribution  was  eight  men  and  nine  women. 
Educational  level  was  obtained  for  12  of  the  17; 


TABLE  4. — Outcomes  tor  Eight  Convicted  Child  Abusers 


Abuser  and  Charge 

Probation 
{ Years) 

Time  Served 
County 

Jail  State 

{Days)  Prison 

Court- 

ordered 

Psycho- 

therapy 

1 — Misdemeanor  . 

. . 3 

3 

X 

2 — Misdemeanor  . 

. . 3 

135 

X 

3 — Misdemeanor  . 

. . 3 

135 

x 

4 — Misdemeanor  . 

. . 3 

30 

5 — Misdemeanor  . 

. . 5 

X 

6 — Misdemeanor  . 

X 

7 — Misdemeanor  . 

45 

X 

8 — Felony  

* 

*By  March  1978  the  father  who  was  convicted  of  felony  child 
abuse  had  served  36  months  in  state  prison. 


the  average  was  10.6  years.  Files  of  cps  revealed 
that  histories  of  10  of  13  adults  questioned 
showed  that  they  themselves  had  been  physically 
abused  as  children.  Of  the  alleged  abusers,  88 
percent  were  unemployed  at  the  time  of  the 
abusive  incident. 

Relationships  of  the  17  abusers  to  the  children 
were  as  follows:  mother,  seven;  father,  three; 
mother’s  boyfriend,  three;  father’s  girlfriend,  one; 
stepfather,  two.  There  was  one  adoptive  mother 
who  had  purchased  a child  in  Mexico  for  $1,500. 
Of  the  17  abusers,  5 were  married  and  12  were 
single. 

All  17  alleged  abusers  were  arrested.  Outcomes 
of  criminal  procedures  are  given  in  Tables  3 and 
4.  Eleven  were  charged  with  misdemeanors  and 
six  with  felony  child  abuse.  Subsequently,  charges 
were  dropped  in  five  cases  and  reduced  in  two. 
Twelve  of  those  originally  arrested  came  to  trial. 
The  one  father  under  felony  charges  was  con- 
victed and  was  sentenced  to  serve  time  in  a state 
prison.  Seven  were  found  guilty  of  misdemeanor 
child  abuse  and  were  sentenced  to  various  com- 
binations of  probation,  time  in  the  county  jail 
and  psychotherapy.  Four  were  acquitted  because 
of  insufficient  evidence. 

Fourteen  of  the  17  arrests  were  appropriately 
reported  to  the  state  Central  Child  Abuse  File  by 
the  referral  agency.  Five  of  those  arrested  were 
found  to  have  previous  records  of  child  abuse. 

Discussion 

This  report  indicates  that  physical  child  abuse 
is  common  and  expensive  and  that  outcomes  are 
varied.  Contrary  to  persistent  rumors  in  the 
medical  community,  most  of  these  children  were 
not  back  in  their  original  homes  where  the  abuse 
occurred  within  a few  months. 

Of  the  44  children  suspected  to  be  victims  of 
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physical  abuse,  medical  records  showed  that  only 
18  were  reported  to  cps.  It  seems  likely  that  more 
were  reported  but  were  not  documented  in  the 
charts.  The  cross-checking  of  records  indicated 
many  gaps,  as  is  illustrated  by  the  lack  of  com- 
plete reporting  to  the  state  Central  Child  Abuse 
File. 

It  is  distressing  that  so  many  children  had  to 
be  removed  from  their  families  for  such  long 
periods.  This  community  (the  Sacramento  area) 
has  available  above-average  quality  and  quantity 
of  mental  health  professionals.  Better  communi- 
cation and  coordination  among  courts,  agencies, 
and  support  facilities  perhaps  could  have  de- 
creased these  family  disruptions.  Should  the  pri- 
orities of  these  authorities  become  more  oriented 
to  treatment  and  prevention,  children  will  be 
returned  sooner  to  stabilized  situations. 

Failure  to  identify  a case  of  child  abuse  can 
result  in  very  real  tragedy.  One  of  our  primary 
goals  at  ucd/smc  is  to  develop  a keen  awareness 
among  housestaff  of  the  problem  and  to  develop 
a fail-safe  system  for  referral  and  follow-up  of 
these  children. 

In  the  follow-up  reported  here,  most  of  the 
children  were  young,  and  perhaps  for  this  reason 
remedial  treatment  was  not  given  a high  priority. 
There  remains  some  doubt  about  alleviation  of 
the  long-term  emotional  scars  and  whether  the 
pattern  of  attempting  to  solve  problems  through 
violence  can  be  reversed.  Successful  psychothera- 
peutic treatment  of  abused  children  and  their 
families  is  now  more  commonly  reported  in  the 
literature.5,0 

Racial  distribution,  income  average  and  mental 
status  of  the  persons  involved  in  this  study  reflect 
the  ucd/smc  service  population.  Authorities  of 
cps  state  that  this  center  is  the  main  referral  site 
for  child  abuse  and  thus  we  would  suggest  that 
incidents  of  abuse  in  the  higher-income  families 
are  not  adequately  reported  in  this  area.  Protec- 


tion for  the  abused  children  does  not  seem  to 
have  been  a primary  concern  in  the  cases  reported 
here,  since  all  suspected  abusers  were  arrested 
while  other  child-abuse  procedures,  such  as  ade- 
quate psychosocial  workup  and  review,  were  not 
uniformly  carried  out.  That  more  cases  of  older 
children  were  not  reported  may  indicate  a low  level 
of  awareness  in  those  who  refer  and  report.  Com- 
paring this  report  with  future  data  should  show 
trends  in  types  of  abuse  reported,  demographic 
data  about  the  abusers,  the  children’s  age  and 
sex,  permanence  of  injuries,  expense  involved 
and  degree  of  previous  abuse.  Such  comparisons 
can  serve  as  an  audit  of  the  evaluations  of  the 
scan  team. 

Child  abuse  can  be  prevented.7  As  this  com- 
munity institutes  programs  for  prevention  and 
early  intervention,  future  studies  should  reflect 
these  changes.  In  view  of  the  tremendous  expense 
and  inherent  difficulty  in  comprehensive  treat- 
ment programs,  it  is  our  opinion  that  prevention 
programs  should  have  the  highest  priority. 

Summary 

Cases  of  all  physically  abused  children  who 
were  admitted  in  1975  to  ucd/smc  were  re- 
viewed. Data  concerning  outcome  for  the  abused 
and  the  abusers  are  given,  thus  establishing  a 
baseline  to  measure  changes  in  incidence,  treat- 
ment and  prevention. 
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Herpes  Zoster 

JAMES  B.  REULER,  MD,  Portland,  Oregon 


Herpes  zoster  is  a disorder  frequently  encountered  in  adults.  The  natural 
history  is  often  poorly  appreciated  and  management  is  frustrating.  Recent 
studies  have  critically  evaluated  newer  therapeutic  modalities.  The  epidemi- 
ology, clinical  manifestations,  complications  and  therapeutic  alternatives  of 
herpes  zoster  deserve  review. 


Herpes  zoster  is  a disorder  frequently  seen  by 
clinicians  caring  for  adult  patients.  Its  natural 
course  and  complications  are  often  very  bother- 
some to  patients  and  the  treatment  is  equally 
frustrating  for  physicians.  This  brief  communica- 
tion outlines  the  epidemiology,  clinical  manifes- 
tations, complications  and  therapeutic  alternatives 
of  herpes  zoster. 

Epidemiology 

Herpesvirus  varicellae  is  a dna  virus  that  be- 
longs in  the  same  group  as  herpes  simplex,  cyto- 
megalovirus and  Epstein-Barr  virus.  Varicella,  or 
chickenpox,  represents  primary  infection  with  this 
agent  in  the  nonimmune  host.  In  greater  than  60 
percent  of  children,  immunity  has  developed  by 
the  age  of  9.  Herpes  zoster  represents  infection  in 
the  partially  immune  host.  Whether  this  is  due  to 
reinfection  or  reactivation  has  been  debated.  The 
latter  explanation  is  favored  due  to  the  facts  that 
most  persons  with  zoster  have  had  no  recent 
exposure,  that  there  is  no  increase  in  zoster  dur- 
ing seasonal  peaks  of  varicella,  that  the  fewest 
cases  of  zoster  are  seen  in  the  groups  with  the 
greatest  exposure  (children  and  adults  in  the 
childbearing  ages)  and  that  the  antibody  response 
is  of  the  anamnestic  type.1 
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It  is  postulated  that  after  the  initial  infection 
with  varicella  the  virus  remains  in  a latent  form 
in  the  dorsal  root  or  extramedullary  cranial  nerve 
ganglions.  At  a later  date,  usually  during  a time 
of  a decrease  in  host  defenses,  the  virus  is  reac- 
tivated and  spreads  retrograde  to  the  skin  along 
sensory  nerves.  The  specific  mechanism  allowing 
this  reaction  has  not  been  delineated.  In  normal 
persons  high  levels  of  complement  fixing  antibody 
develop  within  the  first  week  of  the  rash,  but  there 
is  no  relation  between  antibody  level  and  severity 
of  disease.2 

Herpes  zoster  is  usually  a self-limited  disorder 
seen  in  otherwise  healthy  adults  after  stress.  The 
incidence  increases  with  age  with  a pronounced 
increase  over  the  age  of  60. 3 Trauma,  surgical 
procedures  and  arsenic  ingestion  have  been  im- 
plicated as  precipitants.  Immunosuppressed  per- 
sons are  at  particular  risk.  In  up  to  25  percent  of 
persons  with  Hodgkin  disease,  herpes  zoster  will 
develop  and  the  risk  is  increased  with  stages  3 
or  4,  cutaneous  anergy  or  recent  radiation  ther- 
apy.40 In  patients  with  other  lymphomas,  leu- 
kemia, and  congenital  and  acquired  immune  de- 
ficiencies the  incidence  is  increased.6  7 Although 
malignancy  may  predispose  to  the  development 
of  herpes  zoster,  zoster  is  rarely  the  presenting 
manifestation  of  an  underlying  cancer.  Therefore, 
unless  other  aspects  of  the  history  or  physical 
examination  suggest  malignancy,  it  is  not  neces- 
sary to  carry  out  studies  for  a predisposing  tumor 
in  all  patients  presenting  with  zoster.1 
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Clinical  Manifestations 

The  hallmark  of  herpes  zoster  is  the  cutaneous 
eruption,  evolving  over  4 to  14  days  from  a 
macular-papular  lesion  to  vesicles  on  an  erythe- 
matous base,  either  single  or  grouped,  to  pustules 
and  finally  to  crusting.  The  lesions  usually  heal 
rapidly,  leaving  little  scarring,  within  5 to  25 
days.  Histologically  the  cutaneous  lesions  of  vari- 
cella, zoster  and  herpes  simplex  are  identical  and 
the  typical  multinucleated  giant  cell  is  present 
which  may  be  readily  identified  by  a Tzanck 
preparation  made  from  scrapings  from  the  base 
of  the  vesicle.  The  fact  that  the  virus  can  be  cul- 
tured from  the  vesicular  fluid  for  up  to  seven  days 
raises  questions  about  the  risk  of  transmission  to 
others  and  the  need  for  isolation  of  patients  with 
zoster  in  hospital,  although  there  have  been  few 
documented  cases  of  such  transmission. 

The  rash  characteristically  involves  a single 
dermatome  unilaterally,  although  several  con- 
tiguous dermatomes  may  be  affected  and  rarely 
bilateral  involvement  may  be  seen.  The  derma- 
tomes most  frequently  involved,  in  decreasing 
order,  are  thoracic,  trigeminal,  cervical,  lumbar 
and  sacral.3  Headache,  malaise,  fever  and  lym- 
phadenopathy  may  accompany  the  rash.  Pain  is 
a very  significant  feature  of  the  disease  and  may 
precede  the  rash  by  up  to  ten  days,  leading  to 
confusion  with  other  pain  syndromes  until  the 
rash  appears. 

The  most  frequent  complication  of  herpes 
zoster  is  postherpetic  neuralgia,  defined  variously 
as  continued  pain  in  the  dermatome  after  the 
time  that  the  crusts  fall  off  or  as  pain  lasting 
beyond  six  or  eight  weeks.  The  incidence  is  age 
related,  with  this  complication  developing  in 
more  than  50  percent  of  patients  older  than 
60  with  zoster.8  Pain  may  be  so  disabling  as  to 
lead  to  suicide.  Disseminated  zoster,  defined  by 
five  or  more  vesicles  distant  to  the  primary  af- 
fected dermatome  may  be  seen  in  two  percent  of 
patients,  with  a much  greater  risk  in  patients 
having  underlying  malignancy,  and  may  have  as- 
sociated systemic  toxicity.4’9  Dissemination  also 
implies  a poor  prognosis  for  those  with  malig- 
nancy.4,5 Viral  pneumonia,  a frequent  manifesta- 
tion of  varicella  in  adults,  is  a rare  complication 
of  disseminated  zoster.10  Cough,  dyspnea,  fever 
and  hemoptysis  within  one  to  six  days  of  the  rash 
are  the  usual  clinical  features.  Death  from  re- 
spiratory insufficiency  may  ensue.  Meningoen- 
cephalitis may  precede  the  rash  by  up  to  three 


weeks  and  presents  with  altered  mental  status, 
fever  and  headache,  usually  in  the  setting  of 
cranial  or  cervical  dermatome  distribution  of  the 
rash.11  Direct  invasion  of  the  meninges  is  the 
postulated  mechanism  for  the  encephalitis,  and 
lymphocytic  pleocytosis  is  frequently  present  in 
the  cerebrospinal  fluid.  The  usual  course  is  im- 
provement over  one  to  three  weeks.  Lumbar  and 
sacral  root  involvement  may  have  associated  blad- 
der dysfunction,  manifested  by  retention  or  symp- 
toms of  cystitis.12  There  are  reports  of  this  com- 
plication preceding  the  rash  and  of  the  presence 
of  vesicles  on  the  bladder  wall  at  cystoscopy.  The 
seventh  cranial  nerve  is  the  most  common  motor 
nerve  involvement  reflecting  the  consequence  of 
lymphocytic  infiltration  and  edema  along  the  long 
bony  canal  in  which  the  nerve  runs.  A population 
of  patients  with  Bell  palsy  will  have  elevated 
zoster  titers  despite  absence  of  the  rash.  The 
Ramsay-Hunt  syndrome  is  characterized  by  pain 
in  the  ear,  vesicles  localized  to  the  pinna  and 
auditory  canal,  seventh  nerve  palsy  and  frequently 
associated  deafness  and  vertigo.13  Other  neuro- 
logical sequelae  of  herpes  zoster  include  isolated 
motor  paralyses,  diaphragmatic,  laryngeal  and 
pharyngeal  paralysis,  ileus,  transverse  myelitis 
and  the  Guillain-Barre  syndrome. 

Eye  complications  are  of  immediate  concern  in 
patients  with  trigeminal  nerve  involvement.  The 
ophthalmic  division  with  its  three  branches,  fron- 
tal, lacrimal  and  nasociliary,  is  most  commonly 
involved,  with  ocular  disease  developing  in  50 
percent  of  these  patients.  The  frontal  branch,  most 
frequently  affected,  innervates  the  upper  lid,  fore- 
head and  superior  conjunctiva.  The  nasal  division 
of  the  nasociliary  branch  innervates  the  sclera, 
cornea,  iris,  ciliary  body  and  the  tip  of  the  nose. 
Therefore,  the  presence  of  zoster  lesions  on  the 
tip  of  the  nose  is  a harbinger  of  ocular  damage.14 
This  involvement  may  take  the  form  of  keratitis, 
either  an  acute,  self-limited  form  or  a delayed, 
deforming  variety,  iritis,  episcleritis  and  second- 
ary glaucoma.  Also,  extraocular  muscle  palsies 
and  optic  atrophy  have  been  reported. 

Therapy 

Patients  in  hospital  with  herpes  zoster  should 
be  isolated  and  every  attempt  made  to  avoid 
exposing  other  potentially  high-risk  persons,  at 
least  until  the  vesicular  phase  has  passed,  because 
the  virus  may  be  harvested  in  tissue  culture  of 
vesicular  fluid.  Local  skin  care  using  Burrow’s 
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solution  to  minimize  secondary  infection  and 
analgesics  for  pain  control  are  the  principal  thera- 
peutic manipulations  available  during  the  acute 
phase.  Several  recent  double  blind  studies  have 
shown  idoxuridine,  five  percent  in  dimethylsul- 
phoxide  (dmso),  applied  topically  10  be  effica- 
cious, with  shortening  of  the  vesicular  phase, 
healing  time  and  duration  of  pain.15-17  Patients 
with  seventh  nerve  involvement  should  be  referred 
promptly  to  an  otorhinolaryngologist  for  evalu- 
ation, which  should  include  serial  electrical  ex- 
citablility  testing  of  the  nerve.  A short  course  of 
high-dose  oral  corticosteroids  is  indicated  in  this 
setting  to  minimize  permanent  damage  to  the 
nerve.13  In  some  cases  a surgical  decompression 
procedure  may  be  required  to  prevent  irreversible 
degeneration.  For  a patient  with  evidence  of  ocu- 
lar involvement,  ophthalmologic  evaluation,  in- 
cluding intraocular  pressures  and  special  corneal 
staining,  is  indicated.  Mydriatics  and  topical  anti- 
biotics are  useful,  as  are  topical  corticosteroids, 
idoxuridine  and  adenine  arabinoside  for  non- 
ulcerated  interstitial  keratitis.  Systemic  steroids 
may  be  indicated  in  the  rare  patients  with  refrac- 
tory uveitis,  optic  neuritis  or  proptosis  with  extra- 
ocular muscle  palsy.14 

The  major  therapeutic  challenge  facing  clini- 
cians is  management  of  postherpetic  neuralgia. 
Multiple  therapeutic  options,  with  variable  effi- 
cacy, are  described  in  the  literature  and  space 
does  not  allow  for  a comprehensive  review. 
Methods  utilizing  vitamins,  local  anesthetics,  dia- 
thermy, radiation,  rhizotomy,  anticonvulsants, 
phenothiazines  and  influenza  vaccination  have 
been  tried  by  various  authors,  with  no  unanimity 
of  opinion  regarding  most  of  these  techniques. 
The  role  of  systemic  corticosteroids  has  been  con- 
troversial since  Merselis  reported  the  cases  of  17 
patients  in  whom  the  disease  disseminated,  nine 
of  whom  had  been  treated  with  steroids.9  Seven 
of  the  nine,  however,  had  underlying  lymphoma 
or  leukemia.  Since  then  several  controlled  studies 
have  shown  a reduction  in  the  incidence  of  post- 
herpetic neuralgia,  without  dissemination,  in  pa- 
tients over  60  years  old  who  are  given  a short 
course  of  high  dose  steroids  (40  to  60  mg  of 
prednisone  a day)  early  in  the  disease;1819  initial 
pain  and  duration  of  skin  lesions  were  not  al- 
tered. Since  the  usual  natural  history  of  herpes 
zoster  is  that  of  complete  resolution  without 
sequelae,  the  use  of  steroids  should  be  reserved 
for  those  patients  in  the  older  age  groups  because 


these  are  the  patients  statistically  most  likely  to 
be  afflicted  with  postherpetic  neuralgia.  Systemic 
corticosteroids  should  not  be  administered  as 
therapy  for  zoster  to  hosts  with  compromised 
defenses  or  ocular  involvement,  except  in  the 
rare  instances  previously  mentioned. 

Other  modalities  of  therapy  for  herpes  zoster 
in  immunodeficient  patients  have  been  tried  with- 
out uniform  success.  These  include  transfer  fac- 
tor, gammaglobulin,  and  idoxuridine.  It  is  im- 
portant in  evaluating  therapy  to  remember  that 
zoster  in  immunodeficient  patients  is  rarely  life 
threatening.  Cytosine  arabinoside  (ara-c),  orig- 
inally claimed  to  be  effective  in  halting  progres- 
sion of  disseminated  zoster,  has  been  shown  in 
two  controlled  studies  to  be  ineffective  and  possi- 
bly detrimental,30'21  Recent  data  from  the  collab- 
orative study  using  adenosine-arabinoside  (ara-a) 
showed  that,  if  therapy  is  started  within  five  days 
in  patients  less  than  38  years  old  with  reticulo- 
endothelial neoplasms,  the  drug  reduced  acute 
pain,  accelerated  clearance  of  the  virus  from 
vesicles,  and  speeded  healing  of  the  skin  lesions.22 
It  is  not  yet  clear,  however,  whether  dissemina- 
tion or  postherpetic  neuralgia  can  be  aborted.  A 
recent  double  blind  trial  of  human  leukocyte 
interferon  in  patients  with  cancer  showed  efficacy 
of  high-dose  (5.1  X 105  units  per  kg  of  body 
weight  per  day)  interferon  in  limiting  cutaneous 
dissemination,  visceral  complications,  progression 
within  the  primary  dermatome  and  postherpetic 
neuralgia.23  Although  the  results  of  this  study  are 
encouraging,  the  extremely  small  worldwide  sup- 
ply of  interferon  and  the  difficulty  in  harvesting 
it  will  limit  widespread  use  of  this  therapeutic 
modality  for  the  near  future.  Zoster  immune  glob- 
ulin (zig),  prepared  from  plasma  of  patients  re- 
covering from  zoster,  should  be  reserved  for  high- 
risk  children  with  cancer  or  primary  or  acquired 
immune  deficiency  who  have  not  had  varicella 
and  who  are  exposed  to  household  or  other  inti- 
mate contacts.24,25  Studies  suggest  that  if  zig  is 
administered  within  72  hours  of  exposure  vari- 
cella, although  not  prevented,  will  run  a milder 
course  than  the  unmodified  illness  in  the  normal 
host.  Because  zig  is  difficult  to  obtain  and  because 
zoster  may  develop  in  the  face  of  already  present 
antibody  titers,  its  administration  is  not  indicated 
in  the  prevention  or  treatment  of  zoster.26'28 
Recommendations  for  use  and  procurement  of 
zig  have  recently  been  published  by  the  Center 
for  Disease  Control.29  Recent  reports  from  Japan 
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have  documented  effectiveness  and  innocuousness 
of  a live,  attenuated  varicella-zoster  virus  vaccine 
used  to  prevent  varicella  in  household  and  hospi- 
tal ward  contacts.24,31  Seroconversion  without  clini- 
cal symptoms  was  documented  in  all  vaccinated 
children.  Further  clinical  trials  of  the  vaccine  on 
a larger  scale  have  now  been  advocated.32 
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The  role  chest  radiography  plays  in  intensive  care  units  (ICU)  is  unlike  its  role 
elsewhere  because  in  the  ICU  a patient’s  underlying  disease  is  usually  known. 
Furthermore,  additional  diseases  that  develop  in  the  ICU — such  as  pneumonia, 
hemorrhage,  edema,  lung  collapse  and  effusion — often  are  radiographically 
indistinguishable.  Nevertheless,  an  ICU  radiograph  of  the  chest  is  valuable, 
mainly  in  identifying  such  complications  as  malpositioned  intravenous  cathe- 
ters, Swan-Ganz  catheters,  pacemakers,  nasogastric  tubes,  endotracheal  tubes, 
chest  tubes,  and  mediastinal  tubes,  and  ectopic  gas  related  to  mechanical 
ventilation.  Understanding  the  limitations  of  the  portable  ICU  chest  film  in  the 
diagnosis  of  specific  diseases  and  being  alert  to  possible  iatrogenic  compli- 
cations will  increase  the  usefulness  of  ICU  chest  radiography. 


The  role  of  chest  radiography  in  intensive  care 
units  (icu)  is  unlike  its  role  in  most  other  situa- 
tions. Because  an  icu  patient’s  underlying  disease 
is  usually  already  known,  radiology  does  not  con- 
tribute to  its  diagnosis.  Furthermore,  even  when 
there  is  diffuse  pulmonary  consolidation  in  an  icu 
patient,  the  radiographic  appearance  may  not  be 
specific  enough  to  establish  the  diagnosis.  Never- 
theless, a radiograph  of  the  chest  is  very  useful 
in  monitoring  icu  patients.  The  clinical  and  phy- 
siologic status  of  icu  patients  is  notably  deranged 
and  rapidly  changing.  In  addition  many  compli- 
cations, due  to  either  the  disease  process  or  its 
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treatment,  can  occur  quickly.  Correlation  between 
the  clinical  and  radiographic  findings  is  essential 
to  identify  and  treat  these  complications. 

Limitations  of  ICU  Chest  Radiography 

Technical  Limitations 

At  present,  most  icu  examinations  are  done  at 
low  kilovolt  (peak),  without  grids,  and  with  long 
exposure  time — resulting  in  high-contrast  films 
with  little  information  about  the  lung  periphery 
or  mediastinum.  The  long  exposure  times  re- 
quired often  result  in  motion-blurring,  which  can 
simulate  the  appearance  of  pulmonary  edema  and 
obscure  pulmonary  consolidation  and  nodules. 
Currently  in  development  are  phototimed  portable 
machines  that  use  high  kV(p),  grids,  and  short 
exposure  time.  These  should  decrease  the  above 
mentioned  technical  limitations. 

Other  technical  limitations  will  persist,  how- 
ever. The  severity  of  the  illness  often  will  not 
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allow  for  correct  patient  positioning.  The  typical 
icu  chest  radiograph  is  usually  anteroposterior  (ap) 
rather  than  posteroanterior  (pa);  this  fact  makes  it 
difficult  to  evaluate  heart  size  and  to  see  much 
of  the  posterior  lung  base,  which  is  hidden  be- 
neath the  dome  of  the  diaphragm.  Lateral  chest 
radiographs  are  difficult  to  obtain  of  icu  patients, 
and  without  them  the  problem  of  visualizing  the 
posterior  lung  bases  is  compounded. 

The  patient’s  semiupright  position  also  makes 
evaluation  of  cardiac  status  difficult.  The  upper 
pulmonary  veins  are  manometers  of  left-sided 
venous  pressure  and  the  azygos  vein  is  a manom- 
eter of  right-sided  venous  pressure  and  they 
distend  in  heart  failure.  Unfortunately  these  veins 
will  also  distend  gravitationally  if  the  patient  is 
supine  or  only  semiupright.  The  physician  must 
know  the  exact  position  in  which  the  film  was 
obtained  in  order  to  evaluate  the  significance  of 
distended  azygos  or  pulmonary  veins. 

Limitations  Due  to  the  Disease  Processes 

Additional  limitations  relate  to  the  very  nature 
of  the  disease  processes  that  occur  in  icu  pa- 
tients. Many  complications  in  icu  patients  can 
produce  diffuse  air-space  consolidation,  including 
pulmonary  edema,  aspiration,  infection  and  hem- 
orrhage. Although  such  factors  as  appearance, 
distribution  and  time  course  occasionally  allow 
for  an  educated  guess  concerning  the  cause,  none 
of  these  findings  is  sufficiently  specific  to  justify 
treatment  solely  based  on  the  radiographic  infor- 
mation. 

Another  limitation  of  the  icu  ap  chest  radio- 
graph is  the  difficulty  in  distinguishing  pleural 
effusion  from  consolidation  or  collapse  in  the 
posterior  lung  bases.  Adhesive  atelectasis  in  this 
location  is  a very  common,  benign  condition  in 
icu  patients  that  produces  increased  radiopacity 
at  the  lung  bases  on  the  ap  radiograph.  However, 
this  finding  can  also  be  produced  by  pneumonia, 
aspiration,  pulmonary  edema,  pleural  effusion, 
empyema  or  hemothorax.  Lateral  decubitus  films 
often  allow  for  distinction  between  these  condi- 
tions. Both  lateral  decubitus  views  should  be 
taken  routinely  in  such  cases.  The  film  obtained 
with  the  patient’s  affected  side  down  permits 
evaluation  of  pleural  fluid.  The  radiograph  ob- 
tained with  the  patient’s  affected  side  up  shows 
the  involved  lung  during  greatest  aeration  and 
commonly  helps  in  differentiating  collapse  from 
consolidation. 


Value  of  ICU  Chest  Radiography 

Probably  the  most  important  function  of  icu 
radiography  is  to  identify  complications  that  can 
result  from  either  the  disease  or  its  treatment. 
Complications  of  treatment  frequently  are  due  to 
malposition  of  catheters,  tubes  and  pacemakers. 
Therefore,  it  is  a good  practice  to  scrutinize  these 
devices  before  concentrating  on  the  appearance 
of  the  heart  and  lungs. 

The  most  common  catheters  are  those  used  for 
intravenous  infusion  or  central  venous  pressure 
monitoring.  These  are  usually  placed  by  means 
of  puncture  in  a jugular  or  subclavian  vein.  Com- 
plications of  subclavian  puncture  include  hemor- 
rhage into  the  extrapleural  and  mediastinal  spaces 
and  pneumothorax.  Complications  also  result 
from  improper  position  of  the  catheter.  The  intra- 
vascular course  is  generally  through  a brachio- 


Figure  1. — Top,  Subclavian  catheter  located  abnormally 
to  left  of  the  spine.  Left  lateral  decubitus  radiograph 
taken  30  minutes  later  (bottom)  showing  extravascular 
position  and  intravenous  fluid  in  left  pleural  space. 
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cephalic  vein  to  the  right  superior  vena  cava  (svc). 
Other,  more  unusual,  locations  are  the  azygos 
vein,1  internal  jugular  vein,  hepatic  vein,2  internal 
mammary  vein,  pericardiophrenic  vein3  and  per- 
sistent left  svc.4  If  the  catheter  is  not  visualized 
in  these  locations,  it  may  be  extravascular.  Iden- 
tification of  this  complication  may  prevent  exces- 
sive instillation  of  intravenous  fluid  into  the  me- 
diastinum or  pleural  space  (Figure  1). 

Another  intravenous  catheter  employed  in  the 
icu  is  the  Swan-Ganz  pressure-monitoring  cathe- 
ter. The  main  complication  that  occurs  with  use 
of  Swan-Ganz  catheters  is  pulmonary  infarction 
from  obstruction  of  a pulmonary  artery.5  It  can 
result  from  failure  to  deflate  the  balloon  or  ex- 
cessively peripheral  placement  of  the  catheter  tip; 
both  of  these  causes  can  be  identified  on  the  chest 
radiograph,  and  the  infarction  averted  (Figure  2). 

Transvenous  pacemaker  leads  have  their  own 
radiographically  visible  problems.  The  most  com- 
mon are  dislodgment  of  the  tip  and  malposition 
into  the  coronary  sinus  system.  The  normal  pace- 
maker has  a gentle  downward  curve  on  frontal 
projections  and  points  anteriorly  on  lateral  pro- 
jections. A malpositioned  lead  frequently  has  an 
unusual  kink  as  it  enters  the  coronary  sinus.  On 
lateral  views,  the  posterior  position  of  the  tip 
often  confirms  the  diagnosis.  Unfortunately,  if 
the  pacemaker  is  in  the  middle  coronary  vein  it 


Figure  2. — Balloon  (arrows)  that  was  left  inflated  at  tip 
of  Swan-Ganz  catheter.  Radiopacity  extending  from 
this  balloon  may  represent  atelectasis,  hemorrhage  or 
infarction. 


may  still  project  anteriorly.  Almost  all  leads  in  the 
coronary  sinus  will  pace  the  left  ventricle.  On 
an  electrocardiogram  this  pacing  gives  the  same 
findings  as  a right  bundle  branch  block.  The 
electrocardiogram  can  therefore  confirm  the  radi- 
ographic impression.  A rare,  but  serious,  compli- 
cation of  pacemaker  leads  is  perforation  of  the 
myocardium  (Figure  3),  which  can  lead  to  he- 
mopericardium  and  tamponade. 

Nasogastric  tubes  can  curl  within  the  hypo- 
pharynx  or  esophagus.  If  the  tip  is  not  in  the 
stomach,  then  gastric  distention  and,  in  turn, 
aspiration  may  result.  The  tip  can  also  enter  the 
airway.  Because  semiconscious  patients  some- 
times tolerate  this  malposition,  the  radiograph 
may  be  the  best  means  of  identifying  the  compli- 
cation. If  it  is  not  identified,  tube  feedings  can  be 
instilled  into  the  lung  (Figure  4). 

In  a patient  receiving  mechanical  ventilation, 
the  major  problem  is  a malpositioned  tip  of  the 
endotracheal  tube.  Because  of  the  anatomy  of 
the  bronchial  tree,  the  tube  tip  often  enters  the 
right  main  bronchus  or  bronchus  intermedius. 
Although  this  may  cause  no  visible  abnormality, 
presumably  because  both  lungs  continue  to  be 
ventilated,  obstruction  to  the  right  upper  lobe  or 
left  lung  or  both  can  sometimes  develop  (Figure 
5).  Less  commonly  the  tip  enters  the  left  main 
bronchus,  obstructing  the  right  lung.  Conse- 
quently, the  location  of  the  tip  of  the  endotracheal 
tube  must  be  checked  on  every  radiograph  of  a 
mechanically  ventilated  patient.  From  extension 
of  the  neck  to  flexion,  the  tip  can  move  as  much 
as  6 cm;  it  should  therefore  be  kept  at  least  2 to 
3 cm  above  the  carina  in  adults. 

A delayed  complication  of  mechanical  ventila- 
tion is  tracheal  stenosis,  which  can  result  from 
trauma  to  the  tracheal  wall  by  malalignment  of 
the  tip  of  the  endotracheal  tube  or  hyperinflation 
of  its  cuff.  Both  can  generally  be  identified 
on  the  radiograph  and  the  complication  thus 
averted. 

Ectopic  gas  is  another  complication  related  to 
mechanical  ventilation.®  It  can  take  the  form  of 
pulmonary  interstitial  emphysema,  pneumome- 
diastinum, pneumothorax,  pneumopericardium, 
subcutaneous  emphysema,  pneumoretroperito- 
neum or  pneumoperitoneum.  The  most  common 
cause  of  ectopic  gas  is  high  transpulmonary  pres- 
sure, which  is  often  necessary  to  ventilate  the 
lungs  of  icu  patients.  Less  common  causes  of 
ectopic  gas  are  endotracheal  tube  obstruction, 
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intubation  beyond  the  carina  and  manual  ventila- 
tion. Once  an  alveolus  or  bronchiole  has  ruptured, 
gas  dissects  into  the  interstitium  and  tracks  back 
along  peribronchial  and  perivascular  sheaths  to 
the  mediastinum.7  From  the  mediastinum,  the 
gas  can  break  into  the  pleural  space  to  become 
pneumothorax,  or  it  can  break  into  the  pericardial 
space  to  become  pneumopericardium.  Within  the 


fascial  plane  of  the  mediastinum,  gas  can  dissect 
in  many  directions  and  have  many  different  ra- 
diographic appearances.  It  can  dissect  superiorly 
into  the  neck  and  over  the  chest  wall  to  become 
subcutaneous  emphysema.  It  can  also  dissect  over 
the  apex  of  the  lungs  beneath  the  ribs  or  beneath 
the  base  of  the  lungs  above  the  diaphragm  to 
become  extrapleural  gas;  in  these  locations,  the 


Figure  3. — Noncapturing  pacemaker  that  was  pacing  the  diaphragm.  Frontal  film  (left)  showing  tip  of  catheter  at 
the  left  cardiac  margin,  beyond  the  expected  position  at  the  intraventricular  septum.  Lateral  film  (right)  showing 
pacemaker  wire  deflected  posteriorly,  confirming  that  it  has  perforated  out  to  the  pericardial  sac. 


Figure  4. — Left,  Marker  on  the  nasogastric  tube  seen  over  left  lung.  Right,  Before  malposition  was  appreciated, 
tube  feedings  infused  into  left  lower  lobe. 
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gas  can  be  confused  with  pneumothorax.  The  gas 
can  also  dissect  below  the  diaphragm,  where  it 
disperses  over  the  posterior  abdominal  wall  to  be- 
come pneumoretroperitoneum,  or  along  the  under 
surfaces  of  the  diaphragm,  where  it  can  be  con- 
fused with  pneumoperitoneum.  Finally,  gas  in  the 
retroperitoneal  space  can  break  through  the  pari- 


Figure  5. — Endotracheal  tube  tip  (arrow)  in  right  main 
bronchus  obstructing  left  lung  and  shifting  mediastinum 
towards  left 


etal  peritoneum  to  become  pneumoperitoneum. 

It  is  extremely  important  to  distinguish  pneu- 
mothorax (which  requires  a chest  tube)  and 
pneumoperitoneum  (which  may  signify  a ruptured 
viscus)  from  other  forms  of  ectopic  gas  (which 
usually  do  not  require  treatment).  Making  this 
distinction  from  a routine  icu  chest  radiograph 
can  be  difficult.  Ectopic  gas  seen  between  the 
bottom  of  the  right  lung  and  the  top  of  the  liver 
typifies  the  diagnostic  problems  that  can  arise. 
Five  types  of  ectopic  gas  can  develop  in  this 
region.  The  most  cephalic  is  interstitial  emphy- 
sema, in  the  form  of  a subpleural  bleb  at  the 
lung  base.  Immediately  caudad  lies  the  pleural 
space  where  subpulmonic  pneumothorax  can 
occur.  Beneath  the  parietal  pleura,  ectopic  gas 
can  collect  in  the  extrapleural  space.  Beneath  the 
diaphragm  but  above  the  parietal  peritoneum, 
ectopic  gas  can  collect  in  the  retroperitoneal 
space.  Finally,  beneath  the  parietal  peritoneum 
but  above  the  liver,  ectopic  gas  can  collect  as 
pneumoperitoneum. 

On  the  frontal  radiograph  all  five  types  of 
ectopic  gas  may  be  indistinguishable,  appearing 


Figure  6. — Left,  Nonfunctioning  chest  tube  having  only 
a short  section  beyond  its  apparent  turn  beneath  ribs. 
Gastric  distention  is  present.  Right,  Oblique  film  ob- 
tained after  tube  was  advanced  showing  that  tube  dis- 
sected above  ribs  and  was  not  in  the  pleural  space. 
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Figure  7. — A subxyphoid  mediastinal  tube  which  re- 
sisted removal.  Whether  tube  was  entrapped  could  not 
be  determined  from  the  anteroposterior  projection.  The 
lateral  film  faintly  shows  posterior  wall  of  tube  (arrows) 
entrapped  by  uppermost  suture. 

as  concentric  lucencies — that  is,  conforming  to 
the  shape  of  the  diaphragm.  Fortunately,  a decu- 
bitus view  with  the  patient’s  affected  side  up  will 
distinguish  among  these  five  conditions.  The  air 
in  pneumothorax  will  rise  under  the  lateral  chest 
wall;  in  pneumoperitoneum  it  will  rise  under  the 
lateral  abdominal  wall.  In  the  other  three  forms, 
ectopic  gas  does  not  flow  easily  and  its  position 
will  generally  remain  unchanged. 

For  icu  patients  being  treated  with  pleural 
chest  tubes,  radiographic  assessment  may  avert 
complications.  The  mere  presence  of  a chest  tube 


does  not  guarantee  evacuation  of  the  pleural 
space;  the  tip  can  become  plugged  or  a side-hole 
may  be  outside  the  chest.  The  chest  tube  some- 
times, although  rarely,  lies  along  the  chest  wall, 
above  rather  than  beneath  the  ribs.  An  oblique 
film  may  be  necessary  to  identify  this  malposi- 
tion (Figure  6). 

Drainage  tubes  are  frequently  placed  in  the 
mediastinum  at  the  time  of  cardiac  surgical  pro- 
cedures. Despite  the  fact  that  these  tubes  are 
placed  beneath  the  sternal  wire  sutures  under  di- 
rect vision,  they  occasionally  become  entrapped 
during  closure8  (Figure  7). 

Comment 

Having  allowed  for  the  limitations  of  icu  chest 
radiography  and  having  checked  carefully  all 
catheters  and  tubes  with  particular  attention  to 
possible  iatrogenic  complications,  one  may  pro- 
ceed with  the  more  routine  radiographic  analysis 
of  the  heart  and  lungs.  Close  correlation  between 
the  clinical  and  radiographic  findings  greatly  fa- 
cilitates detection  and  treatment  of  complications 
that  may  develop  in  patients  in  intensive  care 
units. 
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Spinal  Dysraphism 

An  Interdisciplinary 
Diagnostic  Approach 


William  L.  Nyhan,  md,  phd:*  / am  pleased  to 
introduce  Dr.  Hector  James,  who  is  Assistant 
Professor  of  Neurosurgery  and  Pediatrics.  He 
joined  the  faculty  at  the  University  of  California, 
San  Diego,  this  year  and  is  the  director  of  Pedi- 
atric Neurosurgery.  He  is  going  to  speak  on  spinal 
dysraphism. 

Hector  E.  James,  md:*  I would  like  to  cover 
this  topic  by  defining  the  clinical  entities,  the 
clinical  presentation  of  the  syndromes,  a com- 
prehensive diagnostic  approach  using  new  mo- 
dalities, and  finally  therapy. 

Under  the  term  spinal  dysraphism  popularized 
by  Lichtenstein1  one  can  place  a large  family  of 
disorders.  However,  common  usage,  primarily  in 
Great  Britain,  has  been  to  reserve  the  term  for 
pathologic  conditions  of  the  spine  that  are  not 
overt,  excluding  myelomeningocele,  for  instance, 
or  spina  bifida  cystica.  The  term  implies  a prob- 
lem that  presents  primarily  as  an  occult  syndrome, 
a disorder  that  is  not  evident  at  birth  unless  spe- 
cifically sought.  The  pathogenesis  and  the  clinical 
syndromes  have  been  well  defined  by  James  and 
Lassman.2 

Pathogenesis  may  occur  in  two  different  forms. 
One  is  the  pressure  group.  If,  for  instance,  a li- 
poma is  growing  inside  the  spinal  canal  there  will 
be  a dysfunction  of  the  conus  medullaris  or  nerve 
roots  because  of  compression  in  the  rigid  canal 
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of  the  neural  elements,  as  the  mass  continues 
growing  inside  it.  The  other  is  the  traction  group. 
Normally  the  spinal  cord  migrates  with  age  be- 
cause of  differential  rates  of  growth  between  the 
spinal  column  and  the  spinal  cord  itself.  If  this 
migration  is  interfered  with,  traction  of  the  neural 
elements  of  the  conus  medullaris  and  spinal  cord 
can  occur.  From  Barson’s3  analysis  of  the  posi- 
tion of  the  conus  medullaris  in  the  spinal  canal 
of  human  fetuses  at  different  stages  of  gestation, 
the  normal  adult  position  for  the  conus  medullaris 
is  not  reached  until  after  birth.  There  is  a pro- 
gressive migration  of  the  conus  medullaris  during 
gestation  because  the  spinal  column  is  growing  at 
a much  faster  rate  than  the  spinal  cord.  The  final 
position  of  the  conus  medullaris  may  not  be 
reached  until  the  fourth  or  fifth  year  of  life.  What 
types  of  pathologic  conditions  can  interrupt  this 
migration?  In  Tills’4  series  the  vast  majority  are 
situations  in  which  there  is  tethering  of  the  conus. 
When  this  happens  there  is  traction  from  the  filum 
terminale  to  the  conus  medullaris  and  normal 
migration  is  impaired.  Next  most  common  is 
diastematomyelia.  In  this  condition  a spicule  of 
bone  or  connective  tissue  without  bone  transects 
the  spinal  canal  from  its  ventral  to  dorsal  aspect, 
and  in  so  doing  transects  the  spinal  cord  and 
restricts  rostral  migration.  In  Matson’s5  series, 
the  most  common  site  is  in  the  lumbar  region; 
more  rarely  it  occurs  in  the  thoracic  region. 

Clinical  Presentation 

James  and  Lassman2  defined  two  major  clinical 
presentations,  though  combinations  of  both  in 
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TABLE  1. — Spinal  Dysraphism 


Clinical  syndrome 

Characteristically  slow  clinical  course 

Orthopedic  syndrome 

Cutaneous  anomalies  (may  be  present) 

Asymmetry  of  legs 
Diminished  muscle  bulk 
Shortened  foot 

inversion  of  foot,  pes  cavus,  elevation  of  the  first  meta- 
tarsal head,  clawing  of  toes 
Peculiar  gait 

Reflex  changes  may  be  present,  usually  late 
Urological  syndrome 

Bladder  changes:  alterations  in  urinary  frequency,  reten- 
sion, incontinence 
With  or  without  bowel  symptoms 
With  or  without  cutaneous  lesions 

Tethered  cord  syndrome 

Terminology  used  to  cover  the  above  spectrum 


which  one  or  the  other  is  dominant  are  more 
common  (Table  1).  The  first  is  the  orthopedic 
syndrome  in  which  there  are  cutaneous  anomalies 
such  as  exuberant  growth  of  hair,  telangiectasis, 
or  a small  lipoma  underneath  the  skin — some- 
thing that  will  signal  the  disorder  below  it.  Asym- 
metry of  the  legs  is  characteristic.  There  is  dimin- 
ished muscle  bulk  and  a shortened  foot.  When 
you  look  closely  at  the  foot  you  may  find  the 
following:  inversion  of  the  foot,  a pes  cavus 
deformity,  elevation  of  the  metatarsal  head,  or 
clawing  of  the  toes.  These  changes  result  from 
an  imbalance  between  agonist  and  antagonist 
muscles. 

The  second  is  the  urological  syndrome.  In  a 
child  with  a previously  normal  voiding  pattern 
and  continence,  a disorder  subsequently  develops 
in  which  there  is  frequency  of  urination  or  incon- 
tinence, or  repeated  urinary  tract  infections  occur 
not  readily  explained  by  urologists.  Designation 
of  the  syndromes  in  this  way2  is  useful  because 
it  alerts  us  to  the  populations  of  patients  that 
should  be  considered  for  this  diagnosis.  A child 
with  the  orthopedic  syndrome  is  usually  referred 
from  the  pediatrician  or  the  family  practice  phy- 
sician to  the  orthopedic  surgeon,  who  lengthens 
or  shortens  tendons  to  make  the  limb  look  better. 
Finally,  when  the  disorder  progresses  despite 
surgical  procedures  the  child  is  referred  to  a 
neurosurgeon.  The  child  with  the  urological  syn- 
drome is  commonly  referred  to  a urologist  be- 
cause of  an  abnormality  in  voiding  pattern  or 
urinary  tract  infections.  After  repeated  normal 
findings  on  cystoscopies  and  radiologic  studies, 
it  finally  becomes  apparent  that  something  is 
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wrong  with  the  innervation  of  the  bladder  and 
sphincter  mechanism. 

Unfortunately  we  tend  in  medical  education  to 
emphasize  those  things  that  are  common  and, 
often,  obvious.  Among  the  disorders  of  the  spinal 
cord,  therefore,  we  devote  considerable  atten- 
tion to  myelomeningocele  and  related  conditions 
that  are  easy  to  diagnose.  A general  physician, 
orthopedist  or  urologist  often  has  had  no  experi- 
ence with  the  disorders  we  are  discussing  today, 
and  he  may  not  have  been  taught  that  they  exist. 
Therefore  the  patient  often  reaches  a neurosur- 
geon late  in  the  disease.  In  reality  these  are  the 
conditions  we  want  to  see  the  earliest,  because 
it  is  at  that  time  that  therapy  is  of  most  value. 
We  are  dealing  with  central  nervous  system  axons 
and  neurons  and  damage  once  done  is  frequently 
irreversible.  The  value  of  corrective  surgical 
therapy  is  that  it  prevents  progression.4,6  I will 
present  two  cases  as  examples  of  this. 

Case  1.  The  mother  of  a 5-year-old  boy  had 
noted  when  the  child  was  6 months  old  that  there 
was  an  asymmetry  of  the  lower  extremities.  As 
commonly  happens,  she  was  not  listened  to.  We 
saw  the  child  after  two  tendon  procedures  had 
been  done.  The  form  of  presentation,  therefore, 
was  the  orthopedic  syndrome.  The  findings  were 
wasting  of  the  gastrocnemius  on  one  side  and 
gross  asymmetry  of  the  feet,  one  being  smaller 
than  the  other.  When  we  looked  more  closely 
at  the  smaller  foot  we  could  see  a pes  cavus 
deformity,  elevation  of  the  first  metatarsal  head 
and  clawing  of  the  toes.  He  had  a diastemato- 
myelia. 

Case  2.  The  patient  was  seen  at  birth  by  two 
physicians  who  insisted,  contrary  to  the  mother’s 
view,  that  the  child’s  footprints  were  normal. 
The  boy  finally  was  brought  to  a pediatrician  who 
referred  him  to  us.  There  was  no  doubt  that  the 
mother  was  correct.  There  was  something  wrong 
with  the  footprint.  The  footprint  was  that  of  a 
patient  with  the  orthopedic  syndrome.  There  was 
a cavus  deformity  with  a lack  of  imprint  in  the 
area  of  the  elevated  head  of  the  first  metatarsal, 
and  the  toes  came  down  as  a claw.  This  child  had 
a filum  terminale  tethered  to  a skin  dimple  in  the 
coccygeal  region. 

One  must  differentiate  these  disorders  that  are 
more  common  from  another  group  of  disorders 
called  spinal  hamartomas.7  These  latter  present 
very  commonly  with  a lump  in  the  back,  and  the 
differential  diagnosis  ranges  from  myelomeningo- 
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cele  which  is  not  possible  because  the  skin  is 
intact,  to  sacrococcygeal  teratoma.  The  growths 
are  called  hamartomas  because  the  tissue  inside 
them  is  adult  mature  tissue;  it  is  simply  out  of  its 
proper  place.  Palpable  bone  may  be  felt  in  the 
mass.  Results  of  neurological  examination  at  birth 
may  be  normal.  We  have  warned7  that  if  the 
entity  is  not  promptly  treated  traction  can  occur. 
Surgical  therapy,  therefore,  is  indicated  for  these 
hamartomatous  conditions. 

Diagnosis 

Clinical  findings,  history  and  physical  examina- 
tion are  as  always  imperative  elements  in  coming 
to  the  diagnosis.  The  diagnostic  studies  that  are 
done  routinely  include  x-ray  studies  of  the  spine. 
One  may  see  a variety  of  things  in  the  spine, 
abnormal  structures  with  punched  out  areas  in 
the  lamina  where  mesodermal  fusion  in  the  mid- 
line was  inadequate,  or  a slightly  widened  spinal 
canal  with  a spicule  of  bone  inside  it.  This  is  the 
classic  appearance  of  diastematomyelia.  If  it  is 
present,  no  further  studies  are  needed.  Unfor- 
tunately there  is  so  much  cartilage  in  this  area 
and  poorly  calcified  bone  in  a young  child  that 
the  radiological  report  is  often  that  of  a normal 
spine,  because  the  anomaly  cannot  be  seen.  My- 
elography has  been  the  classical  approach  to  the 
diagnosis  of  intraspinal  problems  but  we  are 
getting  away  from  it.  Pediatricians  do  not  like  to 
refer  children  for  invasive  procedures,  and  I agree 
with  them.  Then,  to  do  a myelogram  in  a child, 
general  anesthesia  is  often  required.  Also,  most 
radiologists  have  had  little  experience  with  the 
performance  of  myelograms  in  children  because 
this  procedure  is  not  often  done.  Finally,  there 
may  be  a very  low-set  conus  medullaris,  and  a 
lumbar  puncture  and  injection  of  contrast  agent 
may  be  a dangerous  way  to  study  the  area.  Al- 
ternatively, if  one  tries  the  cisternal  route  or  the 
lateral  cervical  approach,  there  could  be  the 
problem  of  an  Arnold-Chiari  malformation  and 
a descended  brain  stem,  and  again  harm  could 
occur.8 

It  became  evident  to  us  that  the  techniques 
employed  in  the  diagnosis  of  these  syndromes 
were  not  at  all  satisfactory.  In  the  presence  of  an 
enormously  distended  bladder,  there  is  no  prob- 
lem leading  one  to  suspect  a neurologic  abnor- 
mality. It  is  in  borderline  situations  that  one  needs 
help  for  early  detection.  There  are  usually  no 
significant  changes  in  findings  on  the  intravenous 


pyelogram.  Fortunately  the  urologist  can  be  of 
assistance  using  urodynamic  studies.  These  con- 
sist in  the  monitoring  of  the  rectal  sphincter 
tone  and  the  rectal  electromyogram  (emg),  si- 
multaneously with  the  filling  of  the  bladder,  the 
classical  cystometrogram.  The  method  employs 
a catheter  with  a double  lumen;  one  lumen  is  to 
inject  air  to  inflate  the  bladder  and  the  other  is 
to  record  pressure.  At  the  same  time,  as  the 
catheter  is  pulled  out  using  timed  technique,  one 
can  monitor  the  pressure  of  the  internal  and 
external  sphincters.  Since  the  dermatomes  that 
innervate  the  rectal  sphincter  also  innervate  the 
sphincter  of  the  bladder,  one  may  see  if  the  reflex 
arc  is  intact  or  if  it  is  impaired.  With  the  advent 
of  this  technique,  we  began  to  detect  problems 
very  early  in  their  development. 

The  other  factor  that  needed  improvement  was 
the  diagnosis  of  changes  inside  the  spinal  canal, 
preferably  using  a noninvasive  procedure.  The 
advent  of  computer  tomography  (ct)  has  per- 
mitted this,  ct  can  assess  the  type  of  tissue  we 
are  dealing  with  using  what  are  called  the  Houns- 
field  numbers.  These  are  the  quantitative  repre- 
sentation of  the  density  of  absorption  of  the  radi- 
ation source.  As  computer  technology  improved, 
magnification  of  ct  scans  became  feasible.  We 
then  looked  at  the  myelographic  criteria  that  were 
used  to  diagnose  a tethered  conus.  Gryspeerdt8 
defined  three  primary  criteria:  a low  position  of 
the  conus  medullaris;  a dorsally  located  filum 
terminale  (normally  there  is  lumbar  lordosis  and 
if  the  filum  is  tethered  because  of  the  curvature 
of  the  spine,  it  will  be  located  in  the  dorsal  aspect 
of  the  canal),  and,  finally,  a filum  terminale  that 
has  a width  greater  than  2 mm. 

With  these  criteria  we  proceeded  to  study  the 
ct  data.  We  had  an  unusual  opportunity  with  a 
two-year-old  girl  whose  foster  mother  became 
quite  concerned  because  the  child  started  to  walk 
late.  Moreover,  when  the  child  did  start  to  walk 
she  had  an  obvious  limp  on  the  left.  The  same 
pediatrician  that  referred  the  previous  child  with 
the  abnormal  footprint  saw  her,  found  a sacral 
skin  dimple,  and  referred  her  as  a potential  pa- 
tient with  a tethered  cord.  We  noted  a smaller 
foot  and  smaller  muscle  bulk  of  the  gastrocne- 
mius on  the  left  side.  Her  bowel  and  bladder 
function  seemed  to  be  intact  and  passed  urody- 
namic testing.  Roentgenograms  of  the  spine 
showed  some  widening  of  the  lumbosacral  junc- 
tion and  of  the  sacrum  itself,  though  they  had 
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been  reported  as  normal.  A ct  of  the  spine  was 
requested.  In  the  study  we  could  see  the  iliac 
crest,  the  sacrum,  the  bifid  sacrum  heralding  a 
mesodermal  disorder,  and  a structure  inside  the 
sacrum  at  SI  which  should  not  have  been  there. 
We  then  set  the  scanner  so  that  the  computer 
would  analyze  the  tissue  that  was  in  the  sacrum, 
and  it  indicated  that  it  was  fat.  We  then  analyzed 
the  tissue  inside  the  round  element  that  was  in 
the  canal,  and  the  computer  read  16  Hounsfield 
units,  which  indicated  fibrous  or  glial  tissue 

246 


MEAN 

16 

STDH 
0 5 

PNTS 

92 

RMSO 
5 3 

seen 

204 


-371 

Figure  1. — Computer  tomography  scan  through  the 
upper  sacrum.  There  is  a rounded  structure,  dorsally 
located  and  forming  a unit  with  the  midline  defect  of 
the  lamina.  The  Cursor  reading  of  the  scanner  identi- 
fies fibrous-glial  tissue  (16  Hounsfield  units,  upper  right 
corner).  (Reproduced  by  permission  from  James  HE, 
Oliff  M:  Computer  tomography  in  spinal  dysraphism.  J 
Computer  Assisted  Tomography  1:391-397,  1977,  Raven 
Press,  New  York.) 
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Figure  2. — Computer  tomography  scan  of  the  same  pa- 
tient as  in  Figure  1,  at  the  L4  level,  showing  a low  set 
conus  in  the  spinal  canal,  allowing  little  room  for  the 
normally  extensive  epidural  fat  (Cursor  reading:  —16 
Hounsfield  units,  upper  right  corner). 


(Figures  1 and  2).  We  then  had  a rounded 
structure  that  was  centrally  and  slightly  dorsally 
located  in  the  sacrum  that  was  continuous  with 
the  defect  in  the  back  of  the  sacrum.  We  there- 
fore had  the  first  two  of  Gryspeerdt’s  criteria.8 
There  is  nothing  that  should  be  rounded,  plump 
and  located  dorsally  in  the  canal  except  a thick- 
ened filum  terminale.  What  we  would  like  next 
is  the  third  criterion,  that  is  its  transverse  di- 
ameter. So  we  turned  the  computer  to  what  is 
called  the  “F”  series,  which  allows  us  to  measure 
between  two  points  on  each  side  of  the  filum,  and 
it  read  8.93  mm.  Anything  measuring  more  than 
2 mm  is  a thickened  filum.  At  operation  we  con- 
firmed these  findings.  We  sectioned  the  filum 
terminale  at  its  point  of  attachment. 

Let  us  discuss  two  more  examples. 

Case  3.  An  adolescent  had  an  absent  ankle 
jerk  on  the  left,  wasting  of  the  left  gastrocnemius, 
and  a lump  off  the  midline  in  the  sacral  area.  On 
ct  examination  the  normal  paraspinal  muscula- 
ture, subcutaneous  fat  and  a bifid  vertebral  body 
at  the  level  of  L5  were  evident.  The  paraspinal 
muscles  were  no  longer  symmetrical,  and  there 
was  a local  increase  in  subcutaneous  fat.  The 
upper  sacrum  was  bifid,  and  we  could  follow  the 
subcutaneous  fat  into  the  area  of  the  canal.  This 
was  a leptomyelipoma  in  a bifid  spine,  an  occult 
presentation  of  a lipoma  that  was  tethering  the 
cord  and  invading  the  spinal  canal. 

Case  4.  The  next  case  was  a 9-month-old  child 
of  a diabetic  mother.  The  child  had  a peculiar 
looking  pelvis,  as  well  as  wasting  of  one  foot  and 
of  the  gastrocnemius  on  one  side.  It  was  felt  that 
the  child  had  a pathologic  condition  of  the  spinal 
cord.  On  roentgenographic  examination  the  iliac 
crests  were  close  together,  indicating  an  agenesis 
of  the  sacrum.  The  ct  scans  started  at  L2  and 
proceeded  down  into  the  sacrum.  We  saw  a 
remarkable  narrowing  of  the  spinal  canal.  These 
children  can  have  lumbar  stenosis  and  compres- 
sion of  the  nerve  roots  and  conus  medullaris.  As 
the  study  continued  the  normal  vertebral  bodies 
disappeared,  and  we  could  see  the  iliac  crests  on 
each  side.  Bone  had  been  replaced  by  fat. 

In  summary,  what  has  been  attained  over  the 
past  several  years  is  an  interdisciplinary  approach 
to  the  recognition  of  the  clinical  entity  and  the 
application  of  new  techniques  in  urology  and 
radiology.11  We  now  have  a noninvasive  diagnostic 
approach  which  facilitates  early  appropriate  ther- 
apy for  this  disease. 
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Dr.  Nyhan:  Are  there  questions? 

Question:  Would  you  carry  out  studies  in  every 
child  with  a sacral  dimple? 

Dr.  James:  That  is  a very  good  question.  In  the 
article  by  Powell  and  associates10  a large  number 
of  children  with  dimples  were  studied  and  only 
two  or  three  had  any  neurological  problem.  The 
dimple  becomes  important  when  there  is  evidence 
of  any  of  the  clinical  components  of  either  the 
urological  or  the  orthopedic  syndromes.  We  do 
not  do  tests  in  every  child  with  a dimple  in  the 
back,  but  what  we  do  is  listen  to  the  mother’s 
story  and  examine  the  child.  If  the  question  is 
then  still  present  there  is  no  reason  why  further 
studies  should  not  be  done. 

Question:  How  about  children  with  midline  lum- 
bar or  sacral  masses? 

Dr.  James:  If  there  is  any  sort  of  lump  I would 
become  extremely  concerned.  That  is  a clear 
heralding  sign  of  an  underlying  mesodermal  dis- 
order. The  ectoderm  can  have  disorders  on  its 
own  without  significant  underlying  problems.  The 
mesoderm  seems  to  be  the  primary  component 
in  all  of  these  disorders.  Any  child  with  a lump 
in  this  area  needs  a thorough  evaluation. 

One  thing  I would  like  to  mention  in  closing 
is  that  until  June  1977  we  had  placed  these  dis- 


ease entities  in  a separate  category  from  those  of 
myelomeningoceles.  There  is  now  new  informa- 
tion on  the  familial  incidence  of  these  diseases.  At 
the  June  1977  meeting  of  the  International  Society 
for  Pediatric  Neurosurgery,  Till11  stated  that 
statistical  analyses  from  London  showed  a higher 
incidence  of  dysraphic  disorders,  including  my- 
elomeningoceles, in  families  in  which  there  have 
been  occult  forms  of  dysraphism.  Alpha-feto- 
protein determination  on  amniotic  fluid  is  now 
recommended  in  subsequent  pregnancies  in  these 
families. 
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Dr.  Smith:*  The  subject  of  this  Medical  Staff 
Conference  is  Legionnaires’  disease.  The  discuss- 
ant is  Dr.  Barbara  Kirby.  Dr.  Kirby  received  her 
undergraduate  degree  from  Stanford  and  her 
medical  degree  from  the  University  of  Washing- 
ton. She  then  came  to  the  University  of  Califor- 
nia, San  Francisco,  for  internship  and  residency 
training.  At  present,  she  is  an  infectious  disease 
fellow  at  Wadsworth  Veterans  Hospital  in  Los 
Angeles,  and  has  had  the  opportunity  recently 
to  participate  in  the  investigation  of  an  important 
outbreak  of  Legionnaires’  disease. 

Dr.  Kirby:1’  Thank  you.  Dr.  Smith.  In  July  1976 
acute  febrile  respiratory  illnesses  developed  in 
182  persons  attending  conventions  in  Philadel- 
phia; 29  died.1  Because  most  of  these  persons 
were  attending  an  American  Legion  convention, 
the  disease  is  now  known  as  Legionnaires’  disease. 
In  the  ensuing  two  years,  a great  deal  has  been 
learned  about  what  was  then  a mysterious  and 
frightening  occurrence.  It  is  now  known  that 
Legionnaires’  disease  is  caused  by  a bacterium, 
an  as  yet  unclassified  Gram-negative  organism.2 
The  organism  probably  comes  from  an  environ- 
mental source,  such  as  soil  or  water.  Transmission 

* Lloyd  H.  Smith,  Jr,  MD,  Professor  and  Chairman,  Depart- 
ment of  Medicine. 

tBarbara  Kirby,  MD,  Fellow  in  Infectious  Diseases,  Wadsworth 
Veterans  Administration  Hospital  Center,  Los  Angeles. 


is  presumably  airborne,  through  aerosolization  of 
soil,  dust,  or  contaminated  water.  Person-to- 
person  transmission  has  not  been  seen;  conse- 
quently, a patient  with  suspected  Legionnaires’ 
disease  need  not  be  placed  in  isolation.  The  usual 
incubation  period  is  two  to  ten  days. 

Since  1976  several  hundred  sporadic  cases  of 
Legionnaires’  disease  have  been  reported.  How- 
ever, most  reported  cases  have  occurred  in  clus- 
ters. Retrospective  analyses  of  sera  saved  from 
previously  undiagnosed  outbreaks  of  respiratory 
illness  have  confirmed  the  occurrences  of  Legion- 
naires’ disease  since  1965.  In  that  year,  in  St. 
Elizabeth's  Psychiatric  Institute  in  Washington, 
D.C.,  the  disease  developed  in  81  patients;  12 
died.  Three  years  later,  in  a state  health  depart- 
ment in  Pontiac,  Michigan,  144  people  became 
ill;  none  died.  Since  1973  a number  of  outbreaks 
have  occurred  throughout  the  world.  These  in- 
clude outbreaks  in  Spain,  England  and,  in  the 
United  States,  in  Philadelphia;  Burlington,  Ver- 
mont; Kingsport,  Tennessee;  Columbus,  Ohio; 
Bloomington,  Indiana;  New  York  and  Los  An- 
geles. With  the  exception  of  the  Los  Angeles  out- 
break, most  outbreaks  in  the  United  States  have 
occurred  in  summer  and  have  been  short-lived. 
The  outbreaks  have  usually  been  associated  with 
specific  buildings.  Frequently  there  has  been 
nearby  excavation  or  construction  which  pre- 


480  DECEMBER  1978  - 129  -6 


LEGIONNAIRES’  DISEASE 


TABLE  1. — Underlying  Disease  in  24  Patients  with 
Legionnaires’  Disease 

Total 


Immunosuppression  9 

Renal  transplant  recipient  4 

Steroid-dependent  asthma 2 

Vasculitis  1 

Lymphoma  1 

Laryngeal  edema 1 

Skin  disease  (topical  steroids)  ...  2 

Cardiorespiratory  disease  7 

Chronic  renal  failure  1 

Sickle  cell  anemia 1 

Alcoholic  hepatitis  1 

None  3 


24 


sumably  has  allowed  spread  of  the  organism 
from  the  soil  to  the  building.  In  addition  to  the 
two  mentioned  above,  other  specific  buildings 
associated  with  outbreaks  include  the  Bellevue- 
Stratford  hotel  in  Philadephia  in  which  outbreaks 
occurred  in  1974  and  1976,  a dormitory  in  Indi- 
ana, and  the  recently  built  Wadsworth  Veterans 
Administration  hospital  in  Los  Angeles. 

The  outbreak  in  Los  Angeles  is  the  first  out- 
break in  the  western  United  States.3  The  hospital 
was  opened  in  March  1977.  The  first  case  was 
identified  in  May  1977,  and  cases  have  continued 
to  occur,  without  seasonal  variation,  for  the  past 
14  months.  Epidemiologic  evidence  strongly  sug- 
gests that  Legionnaires’  disease  in  this  outbreak 
is  nosocomially  acquired.4  There  is  a statistically 
significant  incidence  of  seropositivity  among  hos- 
pital employees  and  groundskeepers  compared  to 
federal  employees  in  an  adjacent  building.  The 
average  number  of  days  between  admission  to 
the  hospital  and  onset  of  illness  is  19.  When  this 
is  compared  to  the  usual  incubation  period  of  two 
to  ten  days,  the  implication  is  clear:  patients  are 
exposed  while  they  are  in  the  hospital.  In  addi- 
tion, Legionnaires’  disease  has  not  been  docu- 
mented in  other  parts  of  Los  Angeles. 

Because  this  is  a nosocomial  outbreak,  with 
diseases  occurring  in  patients  already  admitted  to 
hospital,  most  patients  have  significant  underly- 
ing diseases.  Table  1 is  a summary  of  the  under- 
lying diseases  in  the  first  24  patients  with  Le- 
gionnaires’ disease  seen  in  our  hospital.  Nine  of 
the  24  had  underlying  disorders  for  which  im- 
munosuppressive therapy  was  required.  All  of 
these  were  given  pharmacologic  doses  of  corti- 
costeroids; five  also  received  azathioprine.  Be- 
cause Legionnaires’  disease  developed  in  more 


than  half  of  the  patients  who  received  renal  trans- 
plants in  the  new  hospital,  the  transplantation 
program  has  been  suspended.  In  addition  to  the 
nine  patients  who  received  oral  or  parenteral 
steroids,  two  other  patients  had  extensive  skin 
disease  for  which  they  were  given  large  amounts 
of  topical  steroid.  Clearly,  immunosuppressed 
patients  are  at  risk.  Patients  with  cardiorespira- 
tory diseases  made  up  the  second  largest  group. 
Three  patients,  all  employees,  had  no  underlying 
diseases. 

Signs  and  Symptoms 

Before  discussing  the  specific  signs  and  symp- 
toms of  Legionnaires’  disease,  I will  present  a 
general  overview  of  the  clinical  presentation  be- 
cause there  is  not  yet  an  easy,  reliable  method 
of  diagnosing  the  disease  during  the  acute  ill- 
ness. In  our  experience,  there  is  a characteristic 
symptom  complex  which  allows  an  early  pre- 
sumptive diagnosis  and  the  institution  of  specific, 
perhaps  lifesaving,  therapy.  Typically,  low  grade 
temperature  elevation  to  levels  of  38°C  (100°F 
to  101  °F)  is  noted  on  routine  vital  signs.  The 
house  officer  is  called  and  finds  a patient  who 
appears  well  and  denies  symptoms.  If  pressed,  the 
patient  may  admit  to  some  weakness,  malaise  or 
anorexia.  Except  for  temperature  elevation,  find- 
ings on  physical  examination  are  usually  normal. 
In  a few  instances,  rales  may  be  noted  this  early 
in  the  illness.  If  the  fever  workup  includes  a ra- 
diograph of  the  chest,  a patchy  alveolar  infiltrate 
is  frequently  noted  even  though  the  patient  has 
no  cough  and  no  abnormalities  are  seen  on  physi- 
cal examination. 

Over  the  next  one  or  two  days  dramatic  changes 
occur.  Typically,  there  is  a stepwise  increase  in 
temperature  to  levels  of  39 °C  (103°F)  or  greater. 
Frequently  the  heart  rate  is  disproportionately 
slow  for  the  degree  of  temperature  elevation.  The 
patient  is  diaphoretic  and  may  be  confused.  Rales 
are  noted  on  examination  of  the  chest.  The  char- 
acteristic symptoms  of  dry  cough,  recurrent  rig- 
ors, diarrhea  and  pleuritic  pain  appear  by  the 
second  or  third  day  of  illness. 

Table  2 is  a summary  of  the  main  clinical 
symptoms  of  Legionnaires’  disease.  Anorexia, 
malaise  and  profound  weakness  are  universal 
symptoms  but  are  certainly  not  specific.  Cough  is 
uniformly  present,  but  it  is  often  so  subtle  that 
the  patient  may  not  complain  of  it.  Coughing  is 
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TABLE  2. — Clinical  Symptoms  in  Legionnaires’  Disease * 


Incidence 
( Percent ) 

Cough  

. 100 

Rigors  

. 88 

Diarrhea  

. 54 

Pleuritic  pain  

. 42 

Nausea  

. 29 

Headache  

. 25 

Vomiting  

. 20 

Myalgia  

. 17 

Rhinitis,  laryngitis 

. 12 

*24  patients 

TABLE  3. — Clinical  Signs  of  Legionnaires’  Disease * 

Incidence 

( Percent ) 

Maximum  temperature 

>40.5°C  ( > 105°F)  

32 

40°C-40.5°C  ( 104°F-105°F ) 

40 

39.4°C-40°C  ( 103°F-104°F) 

27 

Relative  bradycardia 

59 

Disorientation  

33 

*22  patients 

initially  dry  and  not  hacking;  it  does  not  keep 
the  patient  awake  at  night.  After  the  third  or 
fourth  day  of  illness,  the  cough  becomes  produc- 
tive in  about  two  thirds  of  patients.  The  sputum 
produced  is  nonpurulent  and  frequently  is  blood- 
tinged.  The  absence  of  grossly  purulent  sputum 
in  a patient  who  clinically  and  radiographically 
has  a bacterial  pneumonia  is  an  important  ob- 
servation. The  patient  begins  to  have  shaking 
chills  on  the  second  or  third  day  of  illness.  The 
chills  are  characteristically  recurrent.  Diarrhea  is 
usually  an  early  symptom  and  may,  in  fact,  pre- 
date the  onset  of  fever;  it  is  watery,  without 
blood  or  mucus,  and  is  not  accompanied  by  ab- 
dominal cramping  or  other  pain.  Pleuritic  pain 
is  the  fourth  major  symptom.  Pleuritic  pain,  cou- 
pled with  high  fever,  pulmonary  infiltrate  and 
cough  productive  of  blood-tinged  sputum  in  a 
patient  in  hospital  frequently  suggests  the  diag- 
nosis of  pulmonary  infarction.  In  five  patients  in 
our  series,  pulmonary  angiography  was  done  be- 
cause pulmonary  infarction  was  so  high  on  the 
differential  diagnosis.  Headache,  myalgias,  nau- 
sea, vomiting,  and  rhinitis  and  laryngitis  occur 
less  frequently  and  are  less  helpful  clues  to  the 
diagnosis. 

The  clinical  signs  of  Legionnaires’  disease  are 
listed  on  Table  3.  No  patient  had  a maximum 
temperature  of  less  than  39.4°C  (103°F)  and  a 
third  had  temperatures  in  excess  of  40.5  °C 


TABLE  4. — Laboratory  Findings  in 
Legionnaires’  Disease * 

Incidence 
( Percent ) 


(Leukocytes  >14,000  per  cu  mm 67 

|SGOT  (Range  64-241  IU  per  liter)  53 

j Alkaline  phosphatase  (Range  106-805  IU  per  liter)  52 

JLDH  (Range  244-800  IU  per  liter)  100 

(Bilirubin  (Range  1.6-4. 5 mg  per  dl)  24 

Hyponatremia  (Range  121-129  mEq  per  liter)  ...  66 

Hypophosphatemia  (Range  1. 2-2.4  mg  per  dl)  ...  57 


SGOT  = serum  glutamic  oxaloacetic  transaminase 
LDH  = lactic  dehydrogenase 

*22  patients 


(105  °F).  A significant  proportion  were  immuno- 
suppressed;  however,  immunosuppression  did  not 
appear  to  interfere  with  the  ability  to  generate 
this  impressive  febrile  response.  Once  the  tem- 
perature reaches  maximum  levels,  it  becomes 
continuous  or  only  mildly  remittent.  With  anti- 
pyretic therapy,  the  temperature  may  be  reduced 
temporarily  by  one  or  two  degrees,  but  it  rapidly 
returns  to  the  high  level.  Relative  bradycardia, 
by  which  I mean  a heart  rate  of  100  beats  per 
minute  or  less  in  association  with  a temperature 
of  39.4°C  or  greater,  is  a helpful  finding  and  is 
often  quite  dramatic.  Disorientation  is  seen  in  a 
third  of  patients;  we  did  not  note  hallucinations 
or  focal  neurologic  findings  in  our  series;  how- 
ever, these  have  been  reported.5  In  addition  to 
overt  confusion,  other  neurologic  manifestations 
sometimes  seen  include  emotional  lability,  depres- 
sion and  retrograde  amnesia. 

Laboratory  findings  are  summarized  on  Table 
4.  Leukocytosis  is  typical.  Mild  to  moderate  ele- 
vation in  hepatic  enzymes  and  bilirubin  is  noted 
early  in  the  illness  and  tends  to  resolve  over 
several  weeks.  Hyponatremia  occurs  in  two  thirds 
of  patients;  simultaneous  serum  and  urine  osmo- 
lalities and  electrolytes  may  support  the  diagnosis 
of  the  syndrome  of  inappropriate  antidiuretic 
hormone  secretion.  The  most  intriguing  labora- 
tory abnormality  is  hypophosphatemia.  This  oc- 
curs early  in  the  illness  and  can  not  be  ascribed 
to  the  usual  causes  of  hypophosphatemia.  Hypo- 
phosphatemia in  association  with  Gram-negative 
and,  less  frequently,  Gram-positive  septicemia 
has  been  reported.  Although  bacteremia  has 
not  yet  been  shown  to  occur  in  Legionnaires’ 
disease,  it  is  tempting  to  speculate  that  bacteremia 
is  the  cause  of  the  observed  hypophosphatemia. 

Examination  of  sputum  is  important.  Gram 
stain  of  sputum  obtained  by  transtracheal  aspira- 
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tion  in  patients  with  Legionnaires’  disease  shows 
few  to  moderate  numbers  of  polymorphonuclear 
leukocytes  and  no  organisms.  Although  the  agent 
of  Legionnaires’  disease  is  a Gram-negative  bac- 
terium, it  does  not  take  up  the  stain  well  in 
clinical  specimens,  and  the  Gram  stain  is,  there- 
fore, typically  negative.  The  small  numbers  of 
leukocytes  and  the  absence  of  organisms  are 
helpful  in  ruling  out  other  bacterial  pathogens. 

No  radiographic  finding  in  Legionnaires’  dis- 
ease is  pathognomonic,  however,  several  general 
remarks  can  be  made.  The  initial  radiograph,  if 
obtained  early  in  the  course,  shows  a unilobar 
patchy  alveolar  infiltrate.  Progression  may  involve 
one  of  three  patterns:  (1)  consolidation  in  the 
area  of  the  initial  infiltrate,  (2)  persistence  of 
the  initial  infiltrate  and  appearance  of  new  infil- 
trates or  (3)  resolution  of  the  initial  infiltrate 
and  appearance  of  new  infiltrates.  Any  lobe  may 
be  involved,  but  lower  lobe  involvement  is  the 
most  common.  Small  pleural  effusions  are  seen 
in  at  least  half  of  cases  and,  in  a few  instances, 
the  effusion  has  predated  radiographic  evidence 
of  parenchymal  infiltrate.  Cavitation  is  not  seen. 
Radiographic  improvement  is  noted  within  two 
weeks  in  most  patients  treated  with  erythromycin. 
In  patients  who  are  not  treated  with  erythromy- 
cin, but  survive,  radiographic  abnormalities  may 
persist  for  months. 

Three  cases  will  be  presented  to  emphasize  the 
clinical  and  radiographic  features. 


Figure  1. — Diffuse  alveolar  infiltrate  in  a 55-year-old 
women  (case  1). 


Reports  of  Cases 

Case  1.  A 55-year-old  woman,  an  employee 
with  a 100  pack-year*  smoking  history,  was 
admitted  with  a three-day  history  of  profound 
weakness,  anorexia,  cough,  fever  and  chills.  The 
shaking  chills  were  recurrent  and  the  cough  was 
productive  of  a small  amount  of  rusty  sputum. 
On  physical  examination,  the  patient  appeared 
acutely  ill  but  was  oriented.  Body  temperature 
was  39.6°C  (103.2°F)  and  pulse  was  86.  Rales 
were  heard  over  the  left  side  of  the  chest.  A ra- 
diograph of  the  chest  (Figure  1)  showed  left 
upper  and  lower  lobe  infiltrates.  Abnormal  labo- 
ratory values  included  a leukocyte  count  of  21,- 
600  per  cu  mm  with  14  percent  band  forms,  a 
serum  sodium  concentration  of  128  mEq  per 
liter,  an  alkaline  phosphatase  value  of  316  iu  per 
liter,  a lactic  dehydrogenase  (ldh)  value  of  462 
iu  per  liter  and  a serum  glutamic  oxaloacetic 
transaminase  (sgot)  level  of  75  iu  per  liter.  She 
was  given  erythromycin  by  mouth;  there  was 
prompt  response.  A convalescent  titer  for  Le- 
gionnaires’ disease  was  1:512.  Although  she  was 
oriented  and  alert  throughout  the  admission,  after 
discharge  she  said  she  had  no  memory  of  the 
details  of  her  acute  illness. 

Case  2.  An  81 -year-old  man  with  adult  onset 
diabetes  was  admitted  to  the  Wadsworth  Veterans 
Administration  hospital  for  convalescent  care  fol- 
lowing removal  of  an  infected  hip  prosthesis  in 
May  1977.  In  February  1978  anorexia,  fever, 
recurrent  shaking  chills  and  a dry  cough  de- 
veloped. Initially  he  appeared  well,  but  over  the 
next  several  days  he  became  diaphoretic  and 
confused.  On  physical  examination  on  the  fourth 
day  of  illness,  he  had  a temperature  of  39.9 °C 
(103.8°F)  with  a pulse  of  84.  Examination  of 
the  chest  disclosed  findings  of  consolidation  of 
the  left  lower  lobe.  The  radiograph  of  the  chest 
is  seen  in  Figure  2.  A transtracheal  aspirate  was 
done;  occasional  polymorphonuclear  leukocytes 
and  no  organisms  were  seen  on  the  Gram  stain. 
There  was  prompt  response  to  erythromycin 
therapy.  Diagnostic  seroconversion  for  Legion- 
naires’ disease  (from  less  than  1:64  to  1:512) 
was  documented. 

Case  3.  In  a 55-year-old  man  with  coronary 
artery  disease  (status  after  aortocoronary  bypass) 
and  adenocarcinoma  of  the  prostate,  malaise  and 

*Smoking  histories  are  expressed  in  pack-years,  which  are 
computed  by  multiplying  the  number  of  packs  of  cigarettes  smoked 
per  day  by  the  number  of  years  in  which  the  person  has  smoked. 
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nausea  developed  five  days  after  admission.  On 
the  following  day  watery  diarrhea,  dry  cough, 
shaking  chills,  fever  and  diaphoresis  developed. 
The  cough  became  productive  of  small  amounts 
of  blood  and  he  complained  of  severe  pleuritic 
pain.  On  physical  examination  on  the  third  day 
of  illness,  the  patient  was  dyspneic  and  diapho- 
retic; he  was  splinting  because  of  chest  pain.  His 
temperature  was  40.5°C  (105°F)  with  a pulse 
of  130.  Rales  were  heard  bilaterally.  Radiograph 
of  the  chest  (Figure  3)  showed  bilateral  infil- 
trates. Clinical  improvement  was  noted  within  36 
hours  of  institution  of  intravenous  administration 
of  erythromycin.  He  became  afebrile  on  the 
seventh  day  of  therapy.  Legionnaires’  disease 
titers  were  less  than  1:64  and  1:256  on  the  3rd 
and  14th  days  of  illness,  respectively. 

Diagnosis 

There  are  three  potential  methods  for  diagnos- 
ing Legionnaires’  disease:  culture,  showing  the 
organism  in  tissue,  and  serology.  The  agent  of 
Legionnaires’  disease  is  a fastidious  pleomorphic 
Gram-negative  organism  which  has  been  cultured 
only  rarely  from  clinical  specimens.  Investigators 
are  attempting  to  develop  artificial  media  which 
will  routinely  support  growth  of  the  organism,  and 
specific  recommendations  have  been  made  by  the 
Center  for  Disease  Control/'  When  the  disease  is 
suspected  and  special  media  are  not  available,  the 
specimen  should  be  inoculated  on  commercially 
available  chocolate  agar  and  incubated  in  5 per- 
cent carbon  dioxide  atmosphere.  A large  inocu- 
lum should  be  placed  in  one  quadrant  of  the 
plate,  without  streaking  for  isolation.  A second 


inoculum  should  be  streaked  for  isolation.  The 
remainder  of  the  specimen  may  be  stored  at 
— 70°C  for  future  processing. 

There  are  at  present  four  accepted  methods 
of  showing  the  presence  of  the  agent  of  Legion- 
naires’ disease  in  tissue  or  tissue  exudates.  These 
are  Gram  stain,  Gimenez  stain,  Dieterle  stain  and 
the  direct  fluorescent  antibody  technique.7’8  Of 
these,  the  Gram  stain  is  the  least  reliable;  the 
organism  typically  stains  poorly  or  not  at  all  in 
clinical  specimens.  The  Gimenez  stain  appears  to 
stain  the  organism  reproducibly,  and  can  easily 
be  done  on  tissue  exudates  and  frozen  or  formalin- 
ized  tissue.  Clinical  experience  with  the  Gimenez 
stain  is  too  limited  to  comment  on  its  potential 
value  in  Legionnaires’  disease.  The  Dieterle  silver 
impregnation  stain,  a stain  heretofore  used  pri- 
marily for  showing  the  presence  of  spirochetes, 
is  an  excellent  tissue  stain  for  Legionnaires’  dis- 
ease. However,  this  is  a time-consuming  stain 
which  can  only  be  done  on  formalinized  tissue. 
It  is  important  to  be  aware  that  the  methenamine 
silver  stain,  a stain  done  routinely  on  lung  biopsy 
specimens,  does  not  stain  the  agent  of  Legion- 
naires’ disease. 

The  best  method  for  showing  the  organism  is 
the  direct  fluorescent  antibody  technique.  This  is 
highly  specific  and  can  be  done  rapidly  on  pleural 
fluid,  sputum,  or  tissue.  The  reagents  for  this 
procedure  are  not  yet  generally  available;  how- 
ever, unstained  slides  or  tissue  sections  may  be 
sent  to  the  Center  for  Disease  Control,  or  to 
reference  laboratories,  for  direct  fluorescent  anti- 
body staining. 


Figure  2. — Consolidation  of  the  left  lower  lobe  and  bi- 
lateral pleural  effusions  in  an  81-year-old  man  (case  2). 


Figure  3. — Bilateral  infiltrates  in  a 55-year-old  man 
(case  3). 
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The  third  method  of  diagnosis,  and  the  most 
practical,  is  by  serology.  The  serologic  test  is  an 
indirect  fluorescent  antibody  test. 

The  current  criteria  established  by  the  Center 
for  Disease  Control  for  the  diagnosis  of  recent 
infection  with  the  agent  of  Legionnaires’  disease 
are  either  ( 1 ) a fourfold  rise  in  titer  to  a level 
of  1:128  or  greater  or  (2)  a convalescent  titer  of 
1:256  or  greater  in  a patient  with  a compatible 
clinical  illness.  We  obtained  weekly  titers  on  pa- 
tients with  Legionnaires’  disease  and  determined 
that  diagnostic  seroconversion  occurs  in  64  per- 
cent by  the  end  of  three  weeks,  in  82  percent  by 
the  end  of  four  weeks  and  in  all  patients  by  the 
end  of  six  weeks.3  Therefore,  it  is  important  for 
physicians  to  obtain  a serum  specimen  at  the 
onset  of  illness  and  to  follow  this  with  specimens 
obtained  weekly  or  biweekly  for  up  to  six  weeks. 

Therapy 

The  drug  of  choice  for  the  treatment  of  Legion- 
naires’ disease  is  erythromycin.3'6  The  selection 
of  erythromycin  is  based  on  ( 1 ) a decreased  case- 
fatality  rate  in  the  Philadelphia  outbreak  in  pa- 
tients treated  with  erythromycin  or  tetracyline 
and  (2)  protection  studies  done  with  erythromy- 
cin and  other  antibiotics  in  guinea  pigs  and  em- 
bryonated  hens’  eggs.1-9  Although  in  vitro  anti- 
biotic susceptibility  testing  suggests  that  the 
organism  is  susceptible  to  most  antibiotics,  the 
clinical  experience  has  been  that  Legionnaires’ 
disease  clearly  progresses  in  patients  treated  with 
penicillins,  cephalosporins,  aminoglycosides  and 
clindamycin.  Tetracycline  and  rifampin  may  be 
alternative  agents;  however,  because  of  the  prob- 
lem of  rapid  development  of  resistance  to  rifampin 


of  other  organisms  during  therapy,  it  is  unlikely 
that  rifampin  will  be  recommended  as  a single 
agent. 

The  response  to  erythromycin  therapy  is  prompt 
and  dramatic.  The  patient  typically  begins  to  look 
and  feel  better  within  24  hours  after  institution 
of  therapy.  The  temperature  often  does  not  return 
to  normal  for  several  days;  however,  a trend 
toward  normal  is  usually  apparent  within  24  to 
48  hours.  The  dose  of  erythromycin  is  500  mg, 
given  by  mouth  or  by  vein,  every  six  hours  for 
three  weeks.  Courses  of  therapy  of  two  weeks  or 
less  may  be  associated  with  relapse  or  with  pro- 
tracted convalescence,  whereas  patients  treated 
for  three  weeks  uniformly  do  well. 

In  conclusion,  Legionnaires’  disease  is  a newly 
recognized,  albeit  not  new,  disease.  Over  the  next 
few  years,  its  spectrum,  prevalence  and  epidemi- 
ologic importance  as  a cause  of  bacterial  pneu- 
monia in  humans  will  undoubtedly  be  more 
clearly  defined. 
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Important  Advances  in  Clinical  Medicine 

Epitomes  of  Progress  — Psychiatry 


The  Scientific  Board  of  the  California  Medical  Association  presents  the  fol- 
lowing inventory  of  items  of  progress  in  psychiatry.  Each  item,  in  the 
judgment  of  a panel  of  knowledgeable  physicians,  has  recently  become 
reasonably  firmly  established,  both  as  to  scientific  fact  and  important  clinical 
significance.  The  items  are  presented  in  simple  epitome  and  an  authoritative 
reference,  both  to  the  item  itself  and  to  the  subject  as  a whole,  is  generally 
given  for  those  who  may  be  unfamiliar  with  a particular  item.  The  purpose 
is  to  assist  the  busy  practitioner,  student,  research  worker  or  scholar  to  stay 
abreast  of  these  items  of  progress  in  psychiatry  which  have  recently  achieved 
a substantial  degree  of  authoritative  acceptance,  whether  in  his  own  field 
of  special  interest  or  another. 

The  items  of  progress  listed  below  were  selected  by  the  Advisory  Panel 
to  the  Section  on  Psychiatry  of  the  California  Medical  Association  and  the 
summaries  were  prepared  under  its  direction. 

Reprint  requests  to:  Division  of  Scientific  and  Educational  Activities, 

California  Medical  Association,  731  Market  St.,  San  Francisco,  CA  94103 


Biofeedback  in  Psychiatric  Practice 

Biofeedback  refers  to  various  methods  for  pro- 
viding a person  with  rapid  information  (feed- 
back ) about  one  or  more  of  his  or  her  biological 
systems.  The  usual  purpose  of  such  biofeedback 
is  to  allow  the  person  to  gain  conscious  control 
over  those  biological  systems.  For  example,  elec- 
tromyograms can  be  used  to  provide  an  indication 
of  muscle  tension  and  can  help  in  learning  to 
relax  or  to  strengthen  the  muscles.  Biofeedback- 
aided  relaxation  has  been  used  to  relieve  tension 
headaches,  and  biofeedback-aided  exercise  has 
been  used  to  restore  functioning  of  atrophied 
muscles. 

Modern  technology  can  now  provide  biofeed- 
back of  many  functions,  including  skin  tempera- 
ture, muscle  tension,  brain  waves,  blood  pressure, 
pulse  rate  and  galvanic  skin  response.  Rapidly, 
perhaps  too  rapidly,  biofeedback  has  been  ad- 
vocated for  an  increasing  list  of  conditions: 
(1)  epilepsy,  (2)  muscle  problems  such  as  atro- 
phy, tension,  bruxism  and  tension  headaches, 
(3)  cardiovascular  conditions  such  as  hyperten- 
sion, pulse  irregularities,  Raynaud  disease  and 


migraine  headaches  and  (4)  a variety  of  ills  such 
as  alcoholism,  asthma,  chronic  anxiety,  diabetes, 
sexual  impotence  and  diverse  psychiatric  syn- 
dromes. Philosophically,  biofeedback  research 
provides  important  insights  into  the  extent  to 
which  conscious  control  can  be  exercised  over 
automatic  body  functions.  Practically,  it  offers 
the  promise  of  allowing  the  sufferer  to  take  re- 
sponsibility for  correcting  his  own  faulty  body 
processes. 

Biofeedback  is  indeed  a technique  with  clinical 
promise,  but  it  has  often  been  overenthusias- 
tically  advocated  before  clinical  effectiveness  has 
been  carefully  shown.  It  is  definitely  indicated 
for  bruxism,  subvocalization  and  tension  head- 
aches. A very  specialized  electroencephalographic 
feedback  has  proved  effective  in  certain  cases  of 
epilepsy.  Many  of  the  other  uses  are  still  experi- 
mental and  await  adequate  clinical  evaluation. 

JOE  YAMAMOTO,  MD 
ENOCH  CALLAWAY,  MD 
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New  Methods  in  the  Treatment  of 
Chronic  Pain  States 

There  have  been  advances  in  the  treatment  of 
chronic  pain  in  three  fields:  electrical,  chemical 
and  behavioral. 

Transcutaneous  electrical  neurostimulation  is 
a benign,  noninvasive  analgesic  technique  which 
is  effective  in  a variety  of  pain  states  such  as 
causalgia  and  other  reflex  sympathetic  dystrophies, 
postherpetic  neuralgia,  low  back  pain  and  sciat- 
ica, degenerative  disease  of  the  spine,  diabetic 
and  alcoholic  peripheral  neuropathies,  and  similar 
chronic  pain  conditions.  Neurostimulators  are 
small  battery-operated  pulse  generators  with 
electrodes  which  can  be  taped  in  the  distribution 
of  the  pain,  and  which  can  be  worn  continuously. 
Originally,  it  was  thought  these  devices  worked 
by  stimulating  large  sensory  fibers  and  thereby 
“closing  the  gate”  in  the  dorsal  horn  of  the 
spinal  cord  to  noxious  stimuli  transmitted  in  thin 
myelinated  and  unmyelinated  fibers.  Recent  stud- 
ies have  shown  the  effect  is  largely  a direct  “fa- 
tiguing” of  the  peripheral  small  pain  fibers,  but 
whether  it  is  by  depolarization  or  hyperpolar- 
ization is  not  yet  clear.  Some  central  inhibiting 
effect  probably  also  occurs,  however,  because 
peripheral  stimulation  is  also  effective  in  cases 
of  thalamic  pain. 

Neurophysiological  studies  have  shown  that 
the  periaqueductal  gray  area  of  the  caudal  mes- 
encephalon, around  the  dorsal  raphe  nucleus,  is 
involved  in  pain  suppression;  its  stimulation  pro- 
duces a profound  peripheral  and  visceral  anal- 
gesia. This  area  is  also  rich  in  opiate  receptors, 
and  in  serotonergic  neurons.  Depletion  of  brain 
serotonin  leads  to  decreased  pain  tolerance;  ad- 
ministration of  serotonin  precursors  restores  pain 
tolerance  to  normal  levels.  This  suggests  that  the 
common  reactive  depression  seen  in  patients  with 
chronic  pain  may  be  an  effect  of  disturbed  brain 
serotonin  activity,  perhaps  due  to  continued 
noxious  input  or  chronic  narcotic  use,  or  both. 
It  also  provides  a rationale  for  the  empirical  find- 
ing that  tricyclics  with  more  specific  effect  in 
blocking  the  re-uptake  of  brain  serotonin  than 
brain  norepinephrine,  such  as  amitriptyline  and 
doxepin  as  compared  with  protriptyline  and 
desipramine,  seem  more  effective  in  managing 
patients  with  chronic  pain.  Patients  given  75  mg 
to  150  mg  of  amitriptyline  every  night  reported 
sleep  patterns  and  a subjective  sense  of  being 
better  able  to  tolerate  their  pain. 


Patients  with  chronic  pain  have  responded 
favorably  to  operant  conditioning  techniques  di- 
rected at  specific  pain  behaviors.  Inpatient  pro- 
grams using  such  methods  have  shown  increased 
activity  levels,  decreased  pain  levels  and  decreased 
analgesic  intake,  and  these  gains  have  been  main- 
tained on  follow-up.  Another  version  of  this  con- 
dition, biofeedback  training,  is  particularly  effec- 
tive when  directed  at  physiological  processes 
underlying  pain  symptoms:  muscle  training  for 
muscle  spasms  and  muscle  contraction  headaches, 
vascular  flow  for  certain  vascular  headaches  and 
Raynaud  phenomena,  and  the  like. 

The  combination  of  electrical,  chemical  and 
behavioral  methods  is  providing  a significant 
degree  of  pain  relief  in  65  percent  to  70  percent 
of  patients  who  just  a few  years  ago  could  not 
be  helped. 

RICHARD  A.  STERNBACH,  PhD 
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Alcoholic  Adolescents 

Compared  with  the  1960’s,  the  1970’s  have 
shown  an  increased  use  and  abuse  of  alcohol  by 
teenagers.  This  has  coincided  with  a decrease  in 
the  use  of  “hard”  drugs,  such  as  lsd,  ampheta- 
mines and  barbiturates,  while  being  paralleled  by 
an  increase  in  the  use  of  marijuana.  The  trend  was 
first  noted  on  college  campuses,  and  is  now  shift- 
ing into  high  schools. 

Most  studies  indicate  that  most  teenagers  will 
have  experimented  with  alcohol  before  grad- 
uation from  high  school.  However,  there  is  a 
pronounced  difference  between  those  who  use 
alcohol  occasionally  and  those  who  become  al- 
cohol abusers.  There  are  at  least  four  major 
factors  which  differentiate  adolescent  problem 
drinkers  from  those  who  occasionally  use  alcohol: 
the  presence  of  an  alcoholic  parent,  unmet  psy- 
chological needs  (particularly  the  need  to  be  cared 
for),  delinquent  behavior  patterns  and  peer-group 
abuse  of  alcohol. 

Once  started  down  the  path  of  alcohol  abuse, 
adolescent  problem  drinkers  are  prone  to  a wide 
variety  of  other  problems.  Suicide  attempts  are 
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much  higher  in  this  group.  Of  younger  alcohol 
abusers  surveyed,  45  percent  had  attempted  suicide 
at  least  once.  Most  authorities  agree  that  a higher 
incidence  of  abuse  exists  among  juvenile  delin- 
quents. While  the  exact  figures  are  not  known, 
many  of  these  users  will  go  on  to  become  alco- 
holic adults,  while  some  will  have  normal  drinking 
patterns  in  later  years. 

Treatment  depends  on  prompt  recognition  and 
the  institution  of  an  appropriate  regimen.  Recog- 
nition can  be  a problem.  The  public  in  general 
does  not  readily  acknowledge  alcohol  abuse  in 
young  people.  Similarly,  most  young  alcohol 
abusers  seem  loathe  to  accept  the  fact  that  they 
have  a problem  with  alcohol.  However,  proper 
education  of  both  the  medical  profession  and 
the  public  to  the  fact  that  this  entity  does  exist 
can  overcome  some  of  these  resistances  toward 
early  recognition. 

JULIAN  KIVOWITZ,  MD 
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Stimulants  and  Hyperkinesis 

Hyperkinetic  children  have  received  the  most 
attention  in  recent  years  as  recipients  of  stimulant 
drugs.  Some  estimate  that  at  least  300,000  chil- 
dren in  elementary  schools  are  receiving  psycho- 
tropic medication  for  school  difficulties  and  that 
3 percent  to  8 percent  of  elementary  school  chil- 
dren are  hyperkinetic.  Yet  fewer  than  25  percent 
of  hyperkinetic  children  are  treated  with  medica- 
tion. 

The  term  hyperactive  (or  hyperkinetic)  has 
come  to  be  associated  with,  to  stand  for  or  to 
be  synonymous  with  such  diverse  terms  as  minor 
or  minimal  organic  brain  dysfunction,  damage  or 
disease;  hyperkinetic  impulse  disorder;  behavior 
syndrome  or  cerebral  dysfunction,  and  about  30 
others.  There  are  many  causes  of  hyperactivity 
in  children  and  stimulant  drugs  are  useful  only 
in  some  of  them.  Hyperactivity  is  a symptom  that 
describes  behavior  and  can  occur  in  any  psychi- 
atric disorder  in  children.  It  can  occur  in  psychotic 
reactions,  in  psychosis  associated  with  organic 


brain  syndromes,  in  behavior  disorders  of  child- 
hood and  even  in  transient  situational  disturb- 
ances. Learning  disorders  occur  with  all  diagnoses 
and  with  no  mental  disorder,  and  some  children 
with  the  hyperkinetic  reaction  behavior  disorder 
of  childhood  have  no  cognitive  disturbance.  The 
minimal  brain  dysfunction  syndrome  should  be 
limited  to  children  who  show  some  minor  sign  of 
cerebral  dysfunction  which  could  include  any  one 
of  specific  patterns  of  motor,  perceptual  or  cog- 
nitive disturbance. 

Drug  treatment  must  be  a part  of  the  total  pro- 
gram for  a child  and  consideration  must  be  given 
to  complementary  therapy  methods — work  with 
families,  suitable  programs  for  the  child,  educa- 
tional planning,  special  groups  and  psychotherapy. 
Good  medical  care  requires  a thorough  diagnostic 
evaluation  of  the  psychiatric,  neurologic,  psycho- 
logical and  educational  impairments,  followed  by 
an  adequate  trial  of  appropriate  remedial  educa- 
tion and  a careful  evaluation  of  which  drug  is 
most  hepful. 

Drugs  should  not  merely  provide  a relatively 
easy  and  economical  way  of  making  the  class- 
room situation  more  tolerable  and  manageable  for 
teachers.  Medication  is  recommended  when  a 
child  with  remedial  and  psychological  help  con- 
tinues (even  when  out  of  a stressful  situation)  to 
show  attention  difficulty  that  significantly  inter- 
feres with  his  academic  or  social  functioning. 

Methylphenidate  and  dextroamphetamine  are 
effective  in  only  60  percent  to  70  percent  of  be- 
haviorally  defined  hyperactive  children.  They 
produce  a decrease  in  hyperactivity  and  impul- 
siveness and  an  increase  in  attention  span.  There 
is  a difference  of  opinion  as  to  the  effectiveness 
of  the  two  drugs  used.  Methylphenidate  recently 
has  been  preferred  in  dosages  of  0.5  mg  per  kg 
of  body  weight  twice  a day,  although  at  present 
it  is  recommended  that  on  initiating  therapy  one 
dose  of  medication  a day  should  be  given  and  a 
second  dose  given  only  if  necessary.  Dextroam- 
phetamine has  often  been  effective  in  dosages  of 
2.25  mg  per  kg  of  body  weight  and  may  also  be 
given  as  a long-lasting  capsule.  There  are  large 
individual  differences  in  blood  levels  in  children 
of  the  same  body  weight  for  comparable  doses 
of  the  same  drug.  Prospective  and  retrospective 
follow-up  studies  show  that  children  may  become 
less  active,  impulsive  and  excitable  by  the  time 
they  reach  adolescence,  but  continue  to  be  more 
restless  and  aggressive  than  controls  matched 
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for  age  and  sex.  A substantial  minority  may  have 
psychiatric  and  social  problems  in  adolescent  and 
later  life. 

The  long-term  use  of  dextroamphetamine  in 
hyperactive  children  causes  a highly  significant 
suppression  of  growth  in  weight  and  height.  Toler- 
ances develop  to  its  weight  suppressant  effects 
but  not  in  inhibition  to  height  growth.  The  long- 
term use  of  methylphenidate  causes  a less  striking 
growth  suppression  only  when  daily  doses  over 
20  mg  are  administered.  In  a follow-up  study  of 
adolescents  who  had  received  methylphenidate  in 
childhood  for  minimal  brain  dysfunction  there 
was  no  serious  interference  with  growth  and 
height. 

Reports  conclude  that  with  proper  supervision 
there  is  a place  for  the  use  of  drugs  as  one  of  the 
therapeutic  methods  in  treating  hyperactive  chil- 
dren, but  that  the  possibility  of  unforeseen  long- 
term consequences  indicates  caution. 

ROBERT  A.  SOLOW,  MD 
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The  Use  of  Phenothiazines  in  Children 

Chlorpromazine  was  the  first  and  initially  most 
widely  utilized  phenothiazine  in  child  psycho- 
pharmacology and  has  been  used  primarily  for 
psychosis  for  more  than  20  years.  Thioridazine 
has  also  been  a widely  used  drug.  Indications  for 
its  use  are  agitation;  hallucinations  and  delusions; 
hyperactivity;  anxiety;  terror  and  hostility  when 
these  are  symptoms  of  psychotic  illness;  mental 
retardation,  or  organic  brain  damage. 

Both  drugs  are  widely  used  in  the  treatment  of 
autistic  children  but  because  of  their  sedative 
effects  they  might  be  contraindicated  for  long- 
term administration  because  they  seem  to  have 
a negative  effect  on  cognitive  behavior  and  learn- 
ing. They  have  been  of  value  for  school-age 
schizophrenic  children  with  acute  as  well  as 
chronic  symptomatology  but  have  caused  sleepi- 
ness and  psychomotor  retardation  even  in  low 
doses. 


Fluphenazine  is  highly  effective  in  prepubertal 
autistic  schizophrenic  children,  and  trifluopera- 
zine has  proven  to  be  somewhat  better  than  chlor- 
promazine in  autistic  children.  Ideally,  drugs 
should  enhance  learning  and  should  not  be  used 
as  chemical  straitjackets  for  psychotic  retarded 
children.  Drowsiness  and  lethargy  are  the  most 
common  side  effects.  Abrupt  drug  withdrawal  of 
psychotropic  drugs  causes  neurologic  withdrawal 
emergent  symptoms  most  of  which  involve  in- 
voluntary movements  in  the  trunk,  head  and 
ataxia. 

ROBERT  A.  SOLOW,  MD 
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Drug  Treatment  of  Affective 
Illness  in  Children 

The  concept  of  depression  in  young  children  has 
not  yet  found  wide  acceptance  in  the  United  States 
as  it  has  in  other  countries.  Drugs  which  have 
been  shown  to  be  effective  antidepressants  in 
adults  have  not  been  as  well  evaluated  in  de- 
pressed children,  particularly  those  with  psycho- 
motor retardation.  The  symptoms  of  irritability, 
excessive  crying,  fretfulness  and  pronounced  in- 
somnia are  useful  criteria  for  the  recognition  of 
endogenous  depression  in  children  one  to  three 
years  old.  This  condition  and  a variety  of  dis- 
orders in  older  children  in  which  depression 
dominated  the  clinical  features  have  been  treated 
with  tricyclic  antidepressants.  Depressed  children 
have  shown  impressive  evidence  of  hyperactivity, 
enuresis  and  temper  tantrums  in  addition  to  the 
symptoms  characteristic  of  depression.  It  has 
been  observed  that  the  greater  the  hyperkinesia 
and  hyperactivity,  the  more  positive  were  the 
effects  obtained  from  the  use  of  tricyclic  antide- 
pressants. lmipramine  has  been  administered 
starting  with  10  mg  and  increasing  by  10  mg 
every  third  day  until  improvement  was  noted: 
300  mg  being  the  maximum  dose  given.  Child- 
hood manic-depressive  illness  and  cyclic  altera- 
tions of  mood  that  are  at  a level  of  clinical  sig- 
nificance have  been  treated  with  lithium  carbonate 
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as  have  conditions  characterized  by  rapid  shifts 
in  mood,  overactivity  and  restlessness.  Lithium 
is  believed  to  be  a safe  drug  for  investigation  in 
children  but  is  inadequate  for  treating  hyperac- 
tivity unresponsive  to  stimulant  medication. 

ROBERT  A.  SOLOW,  MD 
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Cerebral  Lateral  Asymmetry  and 
Psychiatric  Issues 

The  two  cerebral  hemispheres  exhibit  cog- 
nitive specialization  and  the  potential  for  inde- 
pendent functioning.  This  provides  a useful  con- 
ceptual framework  for  relating  styles  of  thinking, 
psychological  defenses  and  variations  in  awareness. 

Observations  on  split-brain  patients  indicate 
that  each  disconnected  hemisphere  is  indepen- 
dently conscious  and  that,  in  general,  the  left 
hemisphere  dominates  their  postoperative  be- 
havior. A parallel  is  noted  between  the  function- 
ing of  the  isolated  right  hemiphere  and  mental 
processes  which  are  repressed,  unconscious  and 
unable  to  directly  control  behavior.  Both  the  right 
hemisphere  cognitive  mode  and  primary  process 
thinking  are  characterized  by  image  representa- 
tions, nonsyllogistic  logic  and  little  concern  for 
temporal  sequencing.  Perhaps  even  with  an  intact 
corpus  callosum,  mental  events  in  the  right  hemi- 
sphere can  become  disconnected  functionally  from 
the  left  hemisphere  (by  inhibition  of  neuronal 
transmission  across  the  corpus  callosum)  and  can 
continue  a life  of  their  own.  This  suggests  a 
neurophysiological  mechanism  for  at  least  some 
instances  of  repression  and  indicates  an  anatomi- 
cal locus  for  unconscious  mental  content. 

If  repression  is  subserved  by  a functional  dis- 
connection of  right  hemisphere  mental  processes, 
unconscious  ideation  would  be  expressed  pri- 
marily through  channels  not  preempted  by  the 
dominant  verbal  left  hemisphere.  Several  studies 
suggest  that  the  right  hemisphere  does  play  a 
special  role  in  dreaming  and  in  conversion  symp- 
toms and  other  psychosomatic  disorders. 

The  two  hemispheres  also  show  differences  in 
affective  reactions  or  coping  strategies  following 
unilateral  cerebral  injuries  or  in  the  course  of  the 


intracarotid  amytal  test.  Denial  of  illness  or 
euphoria  is  seen  most  often  following  right  lesions 
and  “catastrophic”  or  depressive  reactions  most 
often  following  left  lesions. 
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Life  Stress  and  Disease 

People  have  long  known  that  life  stress  is  in 
some  way  correlated  with  the  onset  and  course 
of  illnesses.  This  knowledge,  however,  was  al- 
ways in  the  form  of  anecdotal  evidence  only. 
Beginning  some  years  ago  investigators  pioneered 
a method  of  quantifying  life  stresses. 

Because  almost  every  person  has  had  experi- 
ence with  marriage  in  one  context  or  another 
(either  as  a marriage  partner  or  as  a member  of 
a family),  and  therefore  has  an  opinion  of  its 
meaning  in  his  life,  marriage  was  used  as  a yard- 
stick of  the  effect  of  life  changes  on  a person’s 
adjustment  pattern.  For  research  purposes,  mar- 
riage was  given  an  arbitrary  weight  of  50  points. 
Various  populations  were  then  asked  about  the 
disruptive  effect  on  their  lives  of  other  life  events 
as  they  compared  with  marriage.  Examples  of 
such  life  events  are  getting  divorced,  being  fired 
from  work,  getting  promoted  or  having  a spouse 
die.  Each  was  given  a certain  number  of  points 
based  on  marriage  as  50.  This  system  allowed  for 
subjects’  recent  life  stresses  to  be  represented 
numerically,  with  stress  totals  determined  for  ar- 
bitrary time  intervals — such  as  one  year.  The 
hypothesis  was  that  persons  with  high  life  stress 
scores  would  be  more  likely  to  become  sick  than 
persons  with  low  life  stress  scores. 

Numerous  studies,  both  here  and  abroad,  of  a 
retrospective  as  well  as  prospective  nature  have 
amply  confirmed  the  hypothesis.  Persons  with  a 
high  life  stress  score  are  indeed  much  more  at 
risk  than  those  with  low  scores.  In  addition,  the 
higher  the  score,  the  more  likely  that  the  illness 
that  develops  will  be  a serious  one.  These  rela- 
tionships are  actuarial  rather  than  absolute  in 
character,  so  that  not  everyone  with  a high  score 
gets  sick,  but  the  tendency  is  definitely  present  in 
groups  of  such  persons. 
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The  body  is  continuously  subject  to  all  kinds 
of  environniehtal  assaults  on  its  integrity.  There 
have  to  be  changes  in  the  body’s  defense  mechan- 
isms for  a clinical  illness  to  occur.  Psychosocial 
events  can  have  a profound  effect  on  the  internal 
milieu  of  the  body.  These  effects  are  mediated 
through  the  neuroendocrine  systems  and  the 
neuro-control  of  such  other  body  systems  as  the 
cardiovascular  and  the  pulmonary.  Any  persons 
with  a recent  accumulation  of  many  (or  a few 
very  severe)  life  changes  should  make  every  effort 
to  live  as  hygienically  as  possible  in  an  attempt 
to  prevent  disease  outbreak. 
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Early  Identification  of  Psychiatric 
Problems  and  Early  Intervention 

Secondary  prevention  depends  on  two  proc- 
esses: first,  the  early  identification  of  psychiatric 
problems  and  then  the  prompt  intervention  to 
minimize  the  effects  of  the  disorder  on  the  child 
and  family. 

Early  Case  Finding 

As  is  always  true  in  child  mental  health,  early 
identification  is  best  approached  from  the  de- 
velopmental  standpoint.  Initial  concern  is  directed 
toward  the  identification  of  problems  in  the  pre- 
mature infant.  Programs  have  been  developed 
which  utilize  both  specialized  nursing  care  and 
the  involvement  of  parents  with  the  child  within 
the  first  few  days  after  birth.  There  are  ap- 
proaches designed  to  provide  stimulation  both  to 
infant  and  mother,  methods  which  give  the  per- 
son handling  the  bab\  special  opportunities  for 
handling  and  feeding  in  a setting  which  is  con- 
ducive to  being  at  ease  and  relaxed. 

The  First  Year  of  Life 

During  the  first  year  of  life,  the  opportunities 
for  early  identification  and  intervention  are  highly 
dependent  upon  the  precise  observations  of  health 
and  mental  health  personnel  who  come  in  con- 
tact with  the  child  and  mother.  It  is  now  possible 
to  document  the  fact  that,  for  whatever  reasons, 
a given  mother  and  her  child  seem  to  be  having 
difficulties. 


A number  of  studies  have  been  reported  de- 
scribing early  intervention  in  the  first  year  of  life. 
There  are  data  showing  effective  intervention  can 
be  accomplished  by  working  with  mother-infant 
pairs  and  with  groups  of  mothers  and  infants 
with  similar  but  not  the  same  problems.  Groups 
in  which  mothers  can  share  with  other  mothers 
who  have  similar  concerns  and  worries  are  an 
effective  means  of  education. 

An  infant's  failure  to  gain  weight  and  to  thrive 
are  early  signs  of  difficulties  which  need  attention. 
Doth  the  infant  and  the  parents  require  help  from 
mental  health  and  health  specialists. 

Preschool  and  Primary  School  Years 

In  the  preschool  years,  especially  in  various 
nursery  schools  and  Head  Start  programs,  there 
are  opportunities  to  observe  children  and  to  detect 
a variety  of  difficulties.  Behavior  such  as  over- 
activity, extreme  clumsiness,  anxiousness,  inca- 
pacity to  separate  from  mother,  severe  isolation, 
and  failure  to  develop  speech  and  other  develop- 
mental landmarks  may  be  signals  of  neurophysi- 
ological or  psychological  disturbance.  In  most 
instances,  they  are  symptoms  indicating  a need 
for  early  intervention  through  work  with  both  the 
child  and  parents. 

There  is  some  evidence  that  by  the  time  a child 
enters  school  many  patterns  of  adaptation  and 
social  behavior  have  been  established  which  will 
be  difficult  to  change.  There  is,  however,  much  to 
suggest  that  early  identification  of  children  who 
have  learning  problems  w ill  raise  the  question  to 
be  explored  that  they  are  at  risk  and  vulnerable 
in  the  school  setting.  Bateman  and  her  group 
have  estimated  that  15  percent  to  20  percent  of 
school  children  have  fairly  severe  learning  prob- 
lems; most  of  these  are  primarily  evident  as  be- 
ha\  ior  difficulties  in  school. 

The  role  of  chronic  disease  during  this  period 
is  especially  important.  The  identification  of 
chronic  disease  frequently  occurs  during  the 
school  years  and  often  greath  interferes  with  the 
learning  and  socialization  processes. 

Secondary  Prevention  in  Adolescence 

In  discussing  issues  of  secondary  prevention  in 
adolescence,  there  are  a number  of  issues  to  keep 
in  mind.  One  is  the  increasing  number  of  adoles- 
cent suicides.  Another  is  the  rise  in  the  number 
of  adolescents  in  whom  psychotic,  especially 
schizophrenic,  disorders  develop.  Still  another  is 
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the  fact  that  psychosomatic  disorders  such  as 
anorexia  nervosa  are  primarily  diseases  of  adoles- 
cence. Similarly,  one  of  the  critical  issues  in  young 
adolescents,  especially  for  young  women  but  of 
great  importance  to  young  men  as  well,  is  un- 
wanted pregnancy.  For  many  young  women  who 
have  not  had  previous  experiences  in  closeness 
and  nurturance,  sexual  maturity  and  sexual  at- 
tractiveness may  mean  sexual  involvement  as  a 
means  of  feeling  wanted,  close  to  another  person 
and  loved.  Recent  efforts  have  been  made  to 
involve  young  pregnant  unmarried  women  in  con- 
tinued education.  They  have  been  given  classes 
in  child  development  and  they  have  been  taught 
in  nursery  schools  attached  to  the  schools  about 
being  parents. 

Crime,  delinquency  and  homicide  are  appal- 
lingly high  in  adolescence,  especially  among  the 
black  and  the  poor.  Many  of  the  issues  which 
center  around  these  problems  are  related  to  the 


socioeconomic  conditions  in  which  these  youths 
develop. 

The  early  detection  of  psychiatric  disorder  in 
early  childhood  (as  well  as  later)  depends  upon 
how  well  health  and  mental  health  professionals 
can  educate  parents.  The  translation  of  observa- 
tions must  be  made  in  terms  of  the  effects  both 
of  intrapsychic  stress  and  environmental  stress  on 
the  adaptive  functioning  of  young  infants,  chil- 
dren and  adolescents. 
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Elective  Operations 
and  the  Death  Rate 

At  a recent  meeting  of  the  American  Public 
Health  Association  Dr.  Milton  L.  Roemer  report- 
edly noted  that  there  was  a significant  drop  in  the 
death  rate  in  Los  Angeles  County  in  early  1976 
when  many  doctors  withheld  their  services  to 
protest  rising  malpractice  insurance  premiums. 
Dr.  Roemer  is  said  to  have  attributed  the  lower 
death  rate  to  the  sharply  reduced  amount  of 
elective  surgical  procedures  that  occurred  during 
the  slowdown.  The  Washington  Post  then  report- 
edly quoted  Dr.  Roemer  as  saying  that  the  lower 
death  rate  lends  support  to  “the  mounting  evi- 
dence that  people  might  benefit  if  less  elective 
surgery  were  performed  in  the  United  States”  and 
that  greater  restraint  in  carrying  out  elective 
surgical  operations  might  well  improve  life  ex- 
pectancy. All  of  this  has  received  considerable 
publicity. 

It  is  not  the  intention  here  to  question  the  data 
and  it  is  even  possible  that  the  interpretation  at- 
tributed to  Dr.  Roemer  may  be  correct.  But  if  so, 
the  interpretation  ( 1 ) assumes  that  the  operations 
postponed  and  therefore  not  done  during  this 
period  were  elective  in  the  sense  that  they  might 
not  need  to  be  done  at  all  and  (2)  implies  that 
elective  operations  on  the  whole  do  more  harm 
than  good.  For  the  first  it  seems  obvious  that 
many  necessary,  serious  and  even  risky  operations 
or  procedures  can  safely  be  postponed  until  con- 
ditions are  optimal  to  undertake  them.  This  is 
often  done  and  seems  more  than  likely  to  have 
occurred  in  many  instances  during  the  trying 
period  early  in  1976  in  Los  Angeles  when  many 
would  have  considered  conditions  for  nonemer- 
gency operations  less  than  optimal.  For  the  second 
it  would  seem  reasonable  to  consider  the  benefits 
for  which  the  risks  were  or  would  have  been  taken 
had  these  “elective”  operations  been  done.  This 
point  does  not  seem  to  have  been  addressed.  But 
again,  it  seems  likely  that  in  many  and  possibly 
most  of  these  instances,  there  would  have  been 
benefits  which  in  the  opinion  of  the  doctor  with 
the  informed  consent  of  the  patient  would  have 
been  worth  the  risk  of  operation  to  the  patient. 


Coronary  bypass  and  inguinal  herniorrhaphy  are 
two  surgical  procedures  which  are  ordinarily  not 
considered  emergencies  but  neither  are  they  in  the 
same  elective  category  as  rhinoplasty  for  cos- 
metic purposes,  for  example.  But  even  in  this  in- 
stance it  may  be  well  worth  it  to  the  patient.  Cer- 
tainly in  the  appropriate  instances  and  at  the  ap- 
propriate times  it  is  good  medical  practice  to  do 
these  operations  and  to  assume  the  risks  to 
achieve  the  benefits  for  the  patients. 

It  is  becoming  evident  that  the  costs,  risks  and 
benefits  of  various  physician  interventions  in  pa- 
tient care  will  be  undergoing  increasing  study  and 
scrutiny.  It  is  most  important  that  when  this  is 
done,  these  risks,  benefits  and  costs  be  accurately 
assessed  in  relationship  to  one  another  as  each 
physician  intervention  is  studied. 

— MSMW 

Physical  Child  Abuse 

The  current  issue  of  this  journal  carries  a re- 
port from  the  Sacramento  Medical  Center  on  the 
initial  findings  and  short-term  outcome  of  cases 
of  physical  child  abuse,  diagnosed  and  reported 
during  the  calendar  year  1975.  This  is  welcome 
feedback  to  the  medical  profession  on  some  of 
the  reports  initiated  by  physicians,  a feedback 
lacking  in  most  communities.  During  the  past  15 
years  the  problem  of  child  abuse  has  been  high- 
lighted both  in  lay  and  professional  literature. 
All  50  states  have  enacted  laws  requiring  physi- 
cians and  many  other  professionals  to  report 
suspected  child  abuse.  Vice  President  Mondale, 
while  he  was  still  in  the  Senate,  was  instrumental 
in  establishing  a National  Center  for  Child  Abuse 
and  Neglect  responsible  for  conducting  educa- 
tional and  demonstration  research  programs  in 
the  field  of  child  abuse.  Each  federal  district  has 
a regional  child  abuse  project  and  the  state  of 
California  now  has  an  Office  of  Child  Abuse 
Prevention.  These  are  all  positive  steps  and  one 
would  expect  them  to  improve  the  quality  of  fife 
for  abused  children  and  their  families,  and  to 
avert  some  abuse  in  the  future.  Prevention  of 
child  abuse  before  it  occurs  is  an  even  more 
important  goal  of  these  programs.  However,  the 
true  extent  to  which  such  improvement  has  oc- 
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curred  is  not  at  all  clear,  and  still  remains  to  be 
documented.  In  the  meantime  the  current  mood  of 
many  state  legislatures  is  to  stress  reporting  and 
impose  increased  penalties  for  failure  to  report 
child  abuse.  Among  the  recently  enacted  statutes 
is  one  requiring  that  all  medical  students  receive  in- 
struction in  child  abuse  before  they  can  be  granted 
an  md  degree;  one  requiring  mandatory  continued 
instruction  in  the  field  of  child  abuse  for  physi- 
cians as  a condition  for  relicensing,  and  one  which 
would  significantly  increase  penalties  for  failure 
to  report  abuse.  Many  other  proposed  bills  would 
change  various  aspects  of  reporting  and  registries 
for  child  abuse  cases.  In  addition,  new  written 
forms  for  reporting  have  been  prepared  recently 
by  the  state  Attorney  General  and  compliance 
with  the  new  forms  will  probably  be  requested  in 
the  near  future. 

We  heartily  endorse  the  current  reporting  laws 
as  a beginning  step  in  protecting  children  at  risk 
and  assisting  family  units  in  handling  crisis  situ- 
ations. No  doubt  the  present  laws  could  be  im- 
proved, particularly  by  clarifying  the  statute,  but 
the  important  fact  is  that  reporting  child  abuse 
for  the  sake  of  compiling  statistics  has  no  re- 
deeming value. 

Physicians  are  motivated  to  report  child  abuse 
in  order  to  protect  the  patient  from  further  harm, 
to  be  law  abiding  and  because  of  their  awareness 
that  failure  to  report  may  carry  some  civil  liabil- 
ity if  the  child  should  come  to  further  harm. 

On  the  other  hand  the  medical  community 
should  insist  that  such  a report  lead  to  prompt 
intervention  designed  to  protect  the  child.  This  is 
a challenging  task  but  the  framework  for  success- 
ful intervention  has  been  nicely  delineated.1  Re- 
moving a child  from  a family  to  long-term,  some- 
times open-ended  foster  care  is  not  in  the  best 
interest  of  the  family  or  the  child;  and  is  very 
expensive  for  society.  The  diagnosis  of  child  abuse 
should  result  in  prompt,  humane  intervention, 
perhaps  a short  period  of  separation,  and  organ- 
ized coordinated  support  for  families  permitting 
the  safe  return  of  the  child  into  the  home.  An 
alternative  for  a minority  of  instances  is  termina- 
tion of  parental  rights  leading  to  early  adoption 
or  legal  guardianship  when  it  is  clear  that  family 
reunification  cannot  be  achieved.  The  California 
Legislature  has  recently  authorized  a four-year 
trial  of  an  innovative  plan  of  this  type  in  three 
counties  in  the  state.  We  would  like  to  emphasize 
that  there  is  ample  evidence  that  the  child,  as 


well  as  the  family,  needs  special  support  and 
treatment.2  Physicians,  who  so  often  initiate  the 
child  abuse  report,  need  to  join  with  other  pro- 
fessionals and  parent  groups,  participate  in  com- 
munity child  abuse  councils  and  work  towards  the 
realization  of  these  goals. 

The  present  retrenchment  of  local  tax  revenues 
makes  it  particularly  timely  and  urgent  that  we 
emphasize  these  expectations  and  that  we  con- 
tinue to  receive  feedback  on  the  events  that  fol- 
low the  reporting  of  child  abuse  cases.  Yes,  we 
as  medical  professionals  assume  the  obligation 
for  reporting  child  abuse  and  will  be  accountable 
for  failing  to  do  so.  It  is  only  fair  that  we  should 
expect  the  agencies  that  receive  our  reports  to  be 
equally  accountable  for  the  actions  and  outcomes 
that  follow.  Such  outcome  studies  and  reports  are 
essential  in  order  to  judge  the  effectiveness  of  the 
statutes,  programs  and  fund  expenditures.  We 
hope  to  see  more  of  them  in  the  future  on  the 
pages  of  this  and  other  journals. 

MOSES  GROSSMAN,  MD 

Professor  of  Pediatrics 

University  of  California,  San  Francisco 

Chief  of  Pediatric  Services 

San  Francisco  General  Hospital 
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On  Assuring  Health 
Through  Health  Care 

On  the  face  of  it,  it  sounds  logical  enough  to 
assure  health  for  all  by  making  health  care  avail- 
able to  all  and  persuading  everyone  to  take  ad- 
vantage of  it.  This  has  been  a widely  accepted 
thesis  for  some  years  and  it  has  been  one  upon 
which  much  health  planning  and  many  costly 
initiatives  of  government  have  been  based.  Now 
it  appears  that  as  more  health  care  becomes  avail- 
able to  more  people  who  use  more  if  it,  health 
does  not  improve  proportionately  to  the  effort 
and  dollars  expended.  It  would  seem  that  there 
must  be  some  kind  of  fallacy  in  this  thesis  or 
assumption  which  has  seemed  so  logical  to  so 
many. 

It  is  suggested  that  an  explanation  may  lie  in 
the  almost  casual  substitution  of  the  word-symbol 
“health”  for  the  word-symbols  that  mean  illness, 
injury  or  sickness  of  whatever  kind.  It  appears 
to  have  started  when  medical  insurance  was  desig- 
nated health  insurance,  and  when  medical  care 
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by  common  usage  became  called  health  care.  All 
of  this  seems  innocent  enough  on  the  surface,  but 
word-symbols  are  important.  We  use  them  to 
think  and  to  express  our  thoughts,  and  they  are 
important  in  the  development  of  ideas,  concepts, 
attitudes  and  beliefs.  Words  must  be  used  accu- 
rately with  respect  to  their  meanings,  or  thought; 
when  words  are  used  inaccurately,  ideas,  con- 
cepts, attitudes  and  beliefs  can  become  distorted 
and  lead  to  unintended  and  usually  unrecognized 
irrationality.  There  are  some  of  us  who  believe 
this  may  be  what  has  happened  as  health  care 
has  gradually  replaced  medical  care  in  both  pro- 
fessional and  public  parlance. 

This  subtle  substitution  of  the  health  word- 
symbol  for  sickness  word-symbols  appears  now 
to  have  produced  costly  confusion  as  to  who  is 
responsible  for  what  in  health  and  the  mistaken 
assumption  or  belief  that  medical  services  pro- 
vided by  health  insurance  can  somehow  be  ex- 
pected to  assure  health.  The  evidence  for  this  is 
to  be  found  in  the  government’s  loudly  proclaimed 
emphasis  on  the  prevention  of  illness  and  main- 
tenance of  health  through  medical  services  avail- 
able through  health  insurance  or  otherwise,  and 
the  related  public  castigation  of  the  medical  pro- 
fession because  it  succeeds  so  poorly  in  keeping 
the  public  well. 

It  seems  likely  that  much  of  the  confusion  and 
no  little  of  the  expense  in  medical  and  health  care 
stems  from  this  arbitrary  displacement  of  a word 
symbolism  which  to  be  sure  connotes  unpleasant- 
ness and  discomfort  with  one  which  implies  well- 
being and  vitality.  The  expensive  confusion  which 
seems  to  be  the  unfortunate  result  of  this  innocent 
symbol  substitution  will  not  be  easily  sorted  out, 
for  we  all  think  with  symbols  which  come  to  have 
meanings  for  each  of  us,  though  not  always  the 
same  meanings  for  all  of  us.  But  sorted  out  it 
should  be,  for  the  primary  function  of  medical 
care  (now  known  by  common  usage  as  health  care) 
is  to  diagnose  and  treat  the  sick,  injured  and 
emotionally  disturbed,  and  seek  to  restore  them 
to  as  much  health  and  quality  of  life  as  is  possi- 
ble. Yet  physicians  and  the  medical  profession 
have  a duty  to  contribute  their  knowledge  and 
expertise  to  health  for  individual  persons  and  the 
public.  The  preventive  measures  medicine  can 
offer  are  important  but  limited.  The  assurance  of 
health  is  actually  largely  the  responsibility  of  all 
well  persons  themselves  and  of  society  as  a whole, 
although  physicians  can  and  should  be  well- 


informed  advisors.  But  neither  health  insurance 
nor  health  care  can  assure  health  and  any  thesis 
or  assumption  to  the  contrary  is  illusory  and 
needs  to  be  exposed  for  what  it  is  whenever  and 
wherever  it  appears. 

— MSMW 


Hidden  Spinal  Malformations 

When  clinicians  refer  to  a disorder  as  hidden 
or  occult  they  seldom  pause  to  consider  that  most 
of  the  ills  of  man  are  in  a sense  hidden — beneath 
the  surface.  The  important  components  of  those 
malformations  that  affect  the  spine  are  more  often 
hidden  than  apparent:  spina  bifida  occulta  is  more 
common  than  spina  bifida  apperta.  Yet  there  are 
always  clues  to  that  which  is  hidden.  The  extra- 
ordinary increase  in  our  experience  of  spinal 
dysraphism  in  the  last  15  years  bears  witness  to 
the  spreading  awareness  of  those  syndromes 
especially  among  pediatricians,  orthopedic  sur- 
geons and  urologists.  When  considering  the  causes 
of  lower  limb  asymmetry  or  weakness  or  urinary 
incontinence  or  repeated  urinary  infections,  it  is 
only  necessary  to  examine  the  skin  on  the  back 
carefully  to  determine  whether  the  next  stage  of 
investigation  should  be  radiography  of  the  spine. 
This  is  because  both  the  principal  derivatives  of 
ectoderm — the  skin  and  the  central  nervous  sys- 
tem— are  likely  to  be  affected  by  those  influences 
which  cause  malformations.  The  mesodermal  ele- 
ment, the  skeleton,  will  inevitably  be  affected  too 
— hence  the  need  for  radiography.  Whether  to 
investigate  further  and  how  to  do  so  are  questions 
not  settled  among  those  with  experience  of  these 
disorders. 

It  is  well  to  remember  that  in  many  cases  the 
lower  limb  abnormality  or  sphincter  disturbance 
is  present  at  birth  and  should  be  regarded  as  an 
associated  abnormality  rather  than  resulting  from 
cord  malformation.  When  there  is  evidence  of 
progressive  neural  loss,  there  can  be  no  question 
that  an  attempt  must  be  made  to  arrest  that 
progress.  When  the  cord  is  partially  immobilized 
by  a short  thick  filum  or  fibrous  band  or  dermal 
sinus  or  a structure  running  between  the  half 
cords  of  diastematomyelia,  mobilization  by  spinal 
exploration  is  certainly  effective.  The  complex 
lipoma,  however,  may  intermittently  involve  cord 
and  nerve  roots  so  that  dissection  must  carry  the 
risk  of  damage  and  may  fail  to  achieve  complete 
freedom  of  the  neural  structures.  Before  such 
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surgical  intervention,  most  neurosurgeons  require 
a clear  delineation  of  the  structures  and  the  spinal 
canal,  which  means  myelography.  Air  has  been 
the  most  favored  contrast  medium  but  is  being 
rapidly  superseded  by  metrizamide. 

The  recognition  of  spinal  dysraphism  (perhaps 
miscalled  occult  or  hidden,  except  by  those  who 
do  not  realize  the  significance  of  the  stigmata)  is 
often  possible  in  children  who  have  no  lower 
limb  or  urinary  troubles.  Confirmation  of  proba- 
ble cord  malformation  by  plain  spinal  radiography 
then  poses  the  question  whether  myelography 
should  be  carried  out.  What  happened  to  all  those 
children  whose  dysraphism  was  overlooked  years 
ago?  Probably  only  a small  proportion  suffered 
progressive  neural  damage.  Yet  it  is  very  likely 
that  early  operation  can  reduce  this  risk  to  nearly 
nil.1  To  await  muscle  weakness  or  sphincter  dis- 
turbance— both  difficult  to  detect  in  the  early 
stages  in  a young  child — is  to  allow  an  irreversi- 
ble disability  to  develop.  The  question  of  pre- 
ventative or  prophylatic  surgical  operation  is 
unresolved.  I think,  however,  that  we  can  more 
readily  accept  that  operation  is  justified  in  those 
otherwise  normal  children  who  have  certain  types 
of  dysraphism  such  as  diastematomyelia  with  the 
cord  closely  applied  to  the  bony  spur,  or  a cord 
greatly  immobilized  by  bands  or  attached  to  the 
dura. 

There  is  one  important  aspect  of  spinal  dysra- 
phism where  there  can  be  no  controversy  and 
where  we  may  be  grateful  for  the  information  de- 
rived from  a study  of  a large  number  of  these  chil- 
dren. The  suspicion  that  these  conditions  were  ge- 
netically related  to  neural  tube  malformations — 
spina  bifida  cystica  and  anencephaly — is  now  well 
proven.2  A study  of  the  families  of  207  patients 
with  spinal  dysraphism  showed  that  the  mothers 
were  as  likely  to  produce  siblings  with  these  lethal 
or  gravely  disabling  conditions  as  were  those 
mothers  who  already  had  given  birth  to  a baby 
with  anencephaly  or  spina  bifida  cystica.  It  fol- 
lows that  such  mothers  should  be  offered  prenatal 
screening  for  neural  tube  malformation  by  alpha 
fetoprotein  estimation  in  blood  or  amniotic  fluid. 
The  parents  with  children  with  spinal  dysraphism 
should  therefore  be  informed  of  these  possibili- 
ties. Here  lies  a fresh  incentive  to  detect  those 
children  with  spinal  dysraphism  even  if  the  con- 
dition is  not  thought  to  require  operation. 

KENNETH  TILL,  FRCS 

Consultant  Neurosurgeon 

The  Hospital  for  Sick  Children 

London 
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A Brain  Drain  to  Elsewhere? 

The  news  that  some  American  research  scientists 
are  beginning  to  find  government  restrictions  and 
red  tape  so  difficult  or  impossible  that  they  are 
beginning  to  do  their  research  abroad  is  disquiet- 
ing. It  suggests  the  possible  start  of  something  like 
a reverse  brain  drain  which,  if  it  occurs,  could 
only  be  to  the  long-term  disadvantage  of  this 
country.  At  the  moment  it  is  the  promising  and 
urgent  research  in  recombinant  dna  that  is  at  par- 
ticular issue,  but  the  larger  question  is  whether  or 
not  we  will  sooner  or  later  regulate  ourselves  out 
of  the  running  in  scientific  research  as  we  appear 
to  be  doing  in  some  segments  of  the  faltering 
economy. 

It  was  not  too  long  ago  that  medicine  in  this 
nation  benefited  greatly  from  the  immigration  of 
many  well-trained  physicians  and  medical  scien- 
tists from  Great  Britain.  It  will  be  recalled  that 
they  came  to  this  country  because  of  their  dis- 
satisfaction and  frustration  with  insensitive  gov- 
ernmental regulation  and  red  tape  in  the  National 
Health  Service  of  that  country.  This  exodus  of 
physicians  to  the  United  States  of  America  was 
considerable  and  was  referred  to  on  both  sides  of 
the  Atlantic  as  the  “brain  drain.”  Its  effects  on 
the  physician  manpower  of  both  nations  remain 
to  this  day. 

Politicians,  like  many  other  humans,  tend  to 
become  uncertain  and  sometimes  even  to  panic 
when  faced  with  the  unknown.  This  appears  to 
be  what  has  happened  with  our  governmental  ap- 
proach to  research  with  recombinant  dna.  But 
mankind  has  not  got  where  it  is  by  running  away 
from  the  unknown  or  trying  to  ignore  it.  Rather 
mankind  has  progressed  by  challenging  the  un- 
known and  exploring  it,  even  at  some  risk.  The 
world  is  larger  than  the  usa  and  the  portents  are 
that  the  research  on  recombinant  dna  will  be 
done  elsewhere  if  not  in  America.  A brain  drain 
to  elsewhere  seems  a high  price  to  pay  for  what 
can  at  best  be  only  a temporary  and  false  sense 
of  national  security. 

J MSMW 
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Oat  Cell  Carcinoma 
Mimicking 
Acute  Leukemia 


RAYMOND  TAETLE,  MD 
HERBERT  WOHL,  MD 
San  Diego 


The  classical  appearance  of  carcinoma  meta- 
static to  bone  marrow  has  been  known  since  the 
description  of  Kingsley-Pillers  and  co-workers.1 
In  more  recent  years,  this  manifestation  of  car- 
cinoma has  been  recognized  with  increasing  fre- 
quency,2,3 especially  for  oat  cell  carcinoma  of 
the  lung.4,5  Despite  the  frequency  of  occurrence 
of  marrow  involvement,  severe  pancytopenia  sec- 
ondary to  carcinoma  remains  an  uncommon  event 
associated  with  a poor  prognosis.7  9 We  present 
a case  of  oat  cell  carcinoma  metastatic  to  marrow 
accompanied  by  pancytopenia,  which  closely  mim- 
icked acute  lymphoblastic  leukemia. 

Report  of  a Case 

The  patient  was  a 50-year-old  white  man  first 
seen  at  the  San  Diego  Veterans  Administration 
Hospital  in  August  1976  with  complaint  of  pain 
on  the  right  side  of  the  chest.  At  that  time,  physi- 
cal examination,  x-ray  studies  of  chest  and  ribs 
showed  no  abnormalities,  and  the  patient  was 
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discharged  on  a regimen  of  oral  analgesics.  He 
returned  November  1,  1976,  complaining  of  per- 
sistent pain  on  the  right  side  of  the  chest.  Physical 
examination  again  showed  nothing  remarkable 
except  for  a fever  of  38.5 °C  (100°F)  orally.  An 
x-ray  study  of  the  chest  now  showed  a right  upper 
lobe  infiltrate  and  right  peritracheal  and  left 
hilar  masses.  Cytological  examination  of  sputum 
specimens  gave  positive  results  for  oat  cell  car- 
cinoma. Results  of  routine  chemistry  determina- 
tions and  complete  blood  count  were  normal  with 
the  exception  of  a leukocyte  count  of  11,700  per 
cu  mm,  with  a normal  differential.  Eight  to  ten 
platelets  were  present  per  high-power  field  on  a 
routine  peripheral  blood  smear.  Smears  of  a bone 
marrow  aspirate  from  the  right  posterior  iliac 
crest  showed  rare  clumps  of  tumor  cells  in  several 
smears  and  the  clot  section.  A right  iliac  crest 
needle  biopsy  specimen  showed  no  evidence  of 
tumor. 

Radiotherapy  to  the  mediastinum  and  right 
supraclavicular  areas  was  given  for  relief  of  pain, 
and  the  patient  received  2,000  rads  (200  rads  per 
day  in  two  weeks)  to  these  areas.  During  the 
radiation  therapy,  the  patient’s  fever  abated  in 
response  to  orally  administered  penicillin,  and 
x-ray  studies  of  the  chest  showed  improvement; 
however,  his  general  condition  deteriorated.  On 
November  19,  1976,  combination  chemotherapy 
was  planned,  and  a pretreatment  complete  blood 
count  showed  a leukocyte  count  of  6,300  per  cu 
mm;  hematocrit,  43  percent;  but  platelet  count 
of  only  36,000  per  cu  mm.  Results  of  tests  for 
fibrin  split  products  were  negative.  Because  of  the 
rapid  supervention  of  the  patient’s  thrombocy- 
topenia, the  possibility  of  a drug  reaction  was 
strongly  considered.  Administration  of  penicillin 
and  isoniazid  (inh®)  was  discontinued  and  a 
regimen  of  orally  administered  prednisone,  60 
mg  daily,  was  begun. 

After  three  days  of  prednisone  therapy,  the 
leukocyte  count  was  5,200  per  cu  mm;  hemato- 
crit, 44  percent,  and  platelet  count  7,600  per  cu 
mm.  A repeat  right  iliac  crest  bone  marrow  as- 
piration and  biopsy  was  done.  Smears  of  the  bone 
marrow  aspirate  showed  complete  replacement  of 
marrow  elements  with  immature,  “blast-like”  cells 
with  a high  nuclear/cytoplasmic  ratio,  and  vac- 
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uolated  and  intensely  blue  cytoplasm  (Figure  1). 
No  tendency  of  these  cells  to  clump  was  noted. 
Special  stains  for  periodic  acid,  Schiff;  Sudan 
black,  and  peroxidase  were  negative.  Because  of 
the  extensive  and  very  rapid  total  replacement 
of  normal  marrow  by  these  immature  cells,  the 
possibility  of  a hematologic  malignancy  was  con- 
sidered. Results  of  cytological  studies  of  the 
patient's  sputum  were  reviewed  and  were  con- 
sidered compatible  with  this  possibility. 

With  the  patient’s  informed  consent,  treatment 
with  cyclophosphamide  and  vincristine  was  begun 
for  his  original  diagnosis,  despite  his  serious 
thrombocytopenia.  Studies  of  a bone  marrow  bi- 
opsy specimen,  available  for  review  two  days  later, 
clearly  showed  normal  areas  of  bone  marrow 
being  invaded  by  foreign  cells  consistent  with  oat 
cell  carcinoma  (Figure  2).  The  patient’s  subse- 


Figure  1. — Smear  of  the  patient’s  second  bone  marrow 
aspirate  showing  complete  replacement  by  vacuolated, 
“blast-like”  cells.  (440  x) 


Figure  2. — Representative  section  of  the  patient’s  sec- 
ond bone  marrow  biopsy  specimen  showing  invasion 
of  normal  bone  marrow  by  metastatic  oat  cell  carci- 
noma. Tumor  necrosis  was  also  present  (not  shown). 
(440  x) 


quent  course  is  summarized  in  Figure  3.  The  leu- 
kocyte count  and  hematocrit  had  also  begun  to 
fall  before  therapy,  and  the  former  was  3,000 
per  cu  mm  on  day  1 of  his  first  course  of  chemo- 
therapy. Administration  of  prednisone  was  dis- 
continued, and  he  received  cyclophosphamide, 

1 .5  grams  per  sq  meter,  and  vincristine,  2 mg 
intravenously.  The  platelet  count  reached  a nadir 
of  5,000  per  cu  mm  one  day  after  treatment,  and 
he  received  platelet  transfusions.  Subsequently 
the  platelet  count  rose  rapidly  and  he  received  no 
further  platelet  support.  The  leukocyte  count 
reached  a nadir  of  835  per  cu  mm  one  week  after 
administration  of  cyclophosphamide  was  started. 
He  recovered  completely  from  the  effects  of  his 
pancytopenia  and  left  the  hospital  with  a leuko- 
cyte count  of  6,000  per  cu  mm  and  a platelet 
count  of  180,000  per  cu  mm.  Two  weeks  after 
the  second  marrow  aspiration,  a third  right  iliac 
crest  biopsy  was  done.  Attempts  at  aspiration 
were  unsuccessful,  but  the  biopsy  specimen 
showed  extensive  fibrosis  without  evidence  of 
malignancy.  Radiation  therapy  to  the  lumbar 
spine  for  relief  of  pain  had  been  started  two 
days  before  the  bone  marrow  aspiration. 

The  patient  continued  to  receive  methotrexate, 
cyclophosphamide  and  vincristine  as  an  outpa- 
tient. Bone  marrow  tolerance  was  not  a problem 
during  his  second  course  of  chemotherapy.  He 
was  readmitted  to  the  hospital  on  January  7, 
1977,  with  a rapidly  enlarging  and  painful  liver; 
the  complete  blood  count  was  entirely  normal. 
He  died  after  a rapid  downhill  course.  At  autopsy, 
extensive  involvement  by  oat  cell  carcinoma  was 
found  in  liver,  lung  and  kidney  and  in  abdominal 
and  thoracic  nodes.  Spinal  marrow  was  found 
to  be  normal  by  gross  and  microscopic  examina- 
tion. The  total  course  of  illness  from  diagnosis 
was  ten  weeks. 

Discussion 

Metastases  to  bone  from  oat  cell  carcinoma  of 
the  lung  are  a common  event  without  definite 
prognostic  import  other  than  that  of  disease  out- 
side the  thorax. 4'6,10  Reported  rates  of  involve- 
ment range  from  19  percent  to  46  percent.4'6 
Severe  pancytopenia  is  not  mentioned  as  a com- 
plication of  marrow  invasion  in  any  of  several 
series  reporting  successful  treatment  with  com- 
bination chemotherapy.4’0  Rapid  onset  of  severe 
pancytopenia  developed  in  our  patient  while  he 
was  receiving  local  radiotherapy  for  oat  cell  car- 
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cinoma.  Although  initial  examination  of  marrow 
showed  rare  foci  of  tumor  cells,  a repeat  examina- 
tion showed  complete  replacement  of  bone  mar- 
row by  tumor.  The  cells  seen  on  smears  were 
large,  undifferentiated,  vacuolated  and  “blast- 
like,” showing  no  tendency  to  clump.  The  cells 
closely  resembled  those  seen  in  acute  lympho- 
blastic leukemia  of  childhood  or  the  uncommon 
leukemic  phase  of  Burkitt  lymphoma.11  Even  with 
a previous  cytologic  diagnosis  of  oat  cell  car- 
cinoma, there  was  confusion  about  the  cause  of 
the  patient’s  pancytopenia.  Serious  consideration 
was  given  to  a concomitant  or  alternate  diag- 
nosis of  acute  leukemia.  A bone  marrow  biopsy 
specimen,  available  several  days  later,  confirmed 
the  diagnosis  of  carcinoma  metastatic  to  marrow, 
again  demonstrating  the  complementary  nature 
of  bone  marrow  aspiration  and  biopsy  in  this 
setting.23 

Complete  replacement  of  marrow  by  carcinoma 
has  been  noted  by  others,  but  seldom  with  smears 
that  so  closely  mimic  those  seen  in  acute  leu- 
kemia. The  recent  recognition  of  the  high  inci- 
dence of  involvement  of  marrow  by  oat  cell  car- 
cinoma4-0 and  the  routine  use  of  bone  marrow 
aspiration  and  biopsy  as  a staging  procedure  in 
this  disease5  0 make  it  likely  that  such  diagnostic- 
ally  confusing  smears  will  be  encountered  more 
frequently  in  the  future.  Acute  leukemia  has  also 


been  recognized  as  a complication  of  chemother- 
apeutic treatment  of  other  malignancies,1213  and 
it  may  arise  as  a complication  of  therapy  for  oat 
cell  carcinoma  as  survival  improves  in  this  disease. 
This  case  should  serve  as  a reminder  that  car- 
cinoma, especially  oat  cell  carcinoma,  may  be 
associated  with  pancytopenia  and  may  present  a 
picture  similar  to  acute  leukemia  on  routine 
smears  of  bone  marrow  aspirates. 

Depression  of  bone  marrow  elements  by  mul- 
tiple-drug chemotherapy  has  been  stressed  by 
some  authors  as  the  most  common  and  most 
serious  complication  of  such  therapy  for  oat  cell 
carcinoma.010  However,  in  this  patient,  combina- 
tion chemotherapy  resulted  in  a complete  re- 
mission of  bone  marrow  disease  with  return  of  pe- 
ripheral counts  to  normal.  Previous  reports  of 
successful  therapy  of  severe  pancytopenia  second- 
ary to  carcinoma  of  the  breast  or  prostate  have 
been  restricted  to  patients  who  were  responsive 
to  hormonal  therapy7’0  or  hormonal  therapy  plus 
chemotherapy.14  Kiang  and  associates14  have  re- 
cently reported  reversal  of  even  severe  marrow 
fibrosis  with  splenomegaly  secondary  to  breast 
carcinoma  with  combination  chemotherapy  and 
hormonal  therapy.  This  case  and  that  reported 
by  Kiang  and  co-workers  illustrate  that  multiple- 
drug  chemotherapy  may  be  effective  in  reversing 
pancytopenia  when  it  is  due  to  extensive  marrow 


Figure  3. — Hematologic  values 
in  a patient  with  severe  pan- 
cytopenia secondary  to  oat  cell 
carcinoma  metastatic  to  bone 
marrow.  Note  the  rapid  rise  of 
both  platelet  and  white  blood 
cell  counts  after  combination 
chemotherapy. 
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replacement  by  a responsive  tumor,  rather  than 
depression  of  marrow  function  by  previous  che- 
motherapy. This  concept  of  therapy  is  common- 
place in  the  treatment  of  hematologic  malignan- 
cies and  may  also  become  commonplace  for 
carcinoma  as  response  rate  and  therapeutic  indices 
for  these  tumors  improve.15’16 


Summary 

A 50-year-old  man  with  oat  cell  carcinoma 
developed  pancytopenia  with  severe  thrombo- 
cytopenia while  receiving  localized  radiation  ther- 
apy. Smears  of  a bone  marrow  aspirate  revealed 
complete  replacement  by  “blast-like”  cells  re- 
sembling acute  lymphoblastic  leukemia.  Bone 
marrow  biopsy  specimens  resolved  the  diagnostic 
confusion,  showing  invasion  of  normal  marrow  by 
carcinoma.  Prompt  treatment  with  combination 
chemotherapy  resulted  in  a complete  bone  mar- 
row remission,  documented  with  repeat  biopsy 
and  subsequently  at  postmortem  examination. 
This  case  illustrates  how  metastatic  carcinoma 
may  occasionally  mimic  acute  leukemia  causing 
pancytopenia  and  replacement  of  marrow  smears 
with  abnormal  cells.  Pancytopenia  in  this  instance 
should  not  be  considered  a contraindication  to 
chemotherapy. 
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A rare  but  serious  complication  of  radiation 
therapy  to  the  neck  is  the  development  of  radi- 
ation-induced disease  of  the  carotid  artery.  We 
wish  to  ( 1 ) present  an  additional  case  of  radi- 
ation-induced carotid  artery  disease  and  (2)  re- 
view the  clinical  and  angiographic  findings  of 
this  unusual  entity. 

Report  of  a Case 

A 72-year-old  man  had  a three-year  history  of 
dizzy  spells,  occasionally  accompanied  by  blurred 
or  double  vision  and  lasting  two  to  three  minutes. 
These  were  brought  on  by  rising  suddenly  or 
turning  his  head  rapidly.  Nine  years  previously 
he  had  undergone  excision  of  a moderately  well 
differentiated  squamous  cell  carcinoma  of  the  left 
pyriform  fossa  together  with  a left  radical  neck 
resection.  Postoperatively  he  received  irradiation 
therapy  utilizing  a cobalt  60  apparatus  to  a single 
left  neck  portal  (14X8  cm).  The  maximum  left 
neck  skin  dose  was  7,154  R with  a calculated 
tumor  dose  at  4 cm  of  6,045  R given  in  42  frac- 
tions over  60  elapsed  days.  At  completion  of  ir- 
radiation the  residual  tumor  had  disappeared, 
and  the  patient  has  been  free  of  recurrent  disease 
for  the  past  nine  years. 

On  admission  the  left  carotid  pulse  was  absent. 
A left  subclavian  bruit  was  present,  and  a blood 
pressure  difference  was  noted  between  the  two 
arms  (right  130/70  mm  of  mercury;  left  108  by 
palpation).  Findings  on  physical  examination 
were  otherwise  within  normal  limits.  Angiogra- 
phic studies  showed  that  a 7-cm,  smooth,  95 
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percent  stenosis  involved  the  left  common  carotid 
artery  from  5 cm  above  its  origin  from  the  aortic 
arch  to  2 cm  below  the  carotid  bifurcation  (Figure 
1 ).  The  bifurcation  showed  no  evidence  of  ather- 
osclerotic disease.  There  was  a 1-cm  segment  of 
severe  narrowing  of  the  left  subclavian  artery,  5 
cm  distal  to  the  origin  of  this  vessel  from  the 
aortic  arch  (Figure  2).  There  was  a short,  severely 
narrowed  segment  of  the  right  internal  carotid 
artery  2 cm  above  the  bifurcation  and  a relatively 
long  area  of  moderate  narrowing  in  the  common 
carotid  artery  (Figure  3).  Minimal  irregularity 
of  the  proximal  portion  of  the  right  subclavian 
artery  (Figure  3)  was  also  noted. 
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Figure  1. — Radiograph  showing  a long  smooth  stenosis 
(arrow)  of  the  left  common  carotid  artery. 


At  surgical  operation,  findings  consistent  with 
atherosclerotic  disease  were  seen  involving  both 
the  right  common  carotid  and  internal  carotid 
arteries;  transendarterectomies  were  done  in  these 
areas.  Since  the  patient’s  symptoms  had  decreased, 
and  in  view  of  the  difficulty  of  operating  on  pre- 
viously irradiated  tissue,1  decision  was  made  not 
to  operate  on  the  left  carotid  artery. 

Discussion 

Ours  is  the  sixth  reported  case  of  a patient  with 
angiographic  demonstration  of  radiation-induced 
disease  of  the  extracranial  carotid  artery.  Two 
general  patterns  of  involvement  have  emerged. 
One  is  severe  smooth  narrowing  of  the  carotid 
artery  over  a long  segment  that  spares  the  carotid 
bifurcation  (where  atherosclerotic  disease  gener- 
ally occurs)  while  involving  areas  not  usually 
affected  by  atherosclerotic  disease.  In  our  patient, 
a 7-cm  segment  of  the  common  carotid  artery  was 
severely  narrowed;  in  the  case  reported  by  Levin- 


Figure  2. — Radiograph  showing  short,  severely  nar- 
rowed segment  of  the  left  subclavian  artery  (white 
arrow).  The  severe  stenosis  of  the  proximal  left  com- 
mon carotid  artery  is  also  shown  (black  arrow). 
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son  and  co-workers,2  a long  segment  of  the  in- 
ternal carotid  artery  was  similarly  affected.  In 
neither  instance  did  the  carotid  bifurcation  show 
atherosclerotic  change.  In  Conomy  and  Keller- 
meyer’s  patient,'  thrombotic  occlusion  of  the 
internal  carotid  was  seen;  in  addition,  a serpen- 
tine intraluminal  defect  was  seen  at  the  carotid 
bifurcation.  The  other  manifestation  of  radiation- 
induced  disease  of  the  carotid  artery  is  diffuse, 
irregular  ulcerative  lesions.  The  lesions  may  be 
associated  with  short  stenoses2  or  with  moderate 
dilatation1  of  the  carotid  artery.  As  with  the  long 
smooth  stenoses,  the  ulcerative  lesions  tend  to 
occur  at  sites  usually  unaffected  by  atherosclerotic 
disease. 

The  changes  in  the  right  carotid  artery  seen  at 
surgical  operation  in  our  patient  were  thought 
not  to  be  directly  attributable  to  irradiation  dis- 
ease. However,  since  these  areas  were  in  the 
region  of  the  radiation  port  (though  well  removed 
from  the  level  of  maximum  dosage)  the  possi- 
bility that  irradiation  accelerated  atherosclerotic 
change  must  be  considered.2-19 
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Figure  3. — Radiograph 
showing  short,  severely 
narrowed  segment  of 
the  right  internal  ca- 
rotid artery  2 cm  above 
bifurcation  (white  ar- 
row) and  a large  area 
of  moderate  narrowing 
of  the  right  common 
carotid  artery  (black  ar- 
row). Minimal  irregu- 
larity of  the  proximal 
portion  of  the  right 
subclavian  artery  is 
also  seen. 


Radiation-induced  disease  has  also  been  de- 
scribed m the  subclavian  artery  after  radiation 
therapy  for  carcinoma  of  the  breast.5*0,15  Angi- 
ography in  these  cases  revealed  short  segmental 
stenoses,  similar  to  the  appearance  in  our  case. 
Radiation-induced  disease  involving  aorta,'4,20 
iliac  arteries,5,11  femoral  arteries5’9, 10,17  and  coro- 
nary arteries,21  has  also  been  described. 

Radiation-induced  damage  to  the  carotid  artery 
secondary  to  radiation  therapy  to  the  neck  can 
cause  the  clinical  manifestations  of  cerebrovas- 
cular insufficiency.  Of  the  six  cases  with  adequate 
clinical  data  previously  reported,  three  had  sud- 
den hemiparesis. 2,5,7  In  one  of  these,7  there  had 
been  a single  previous  episode  of  hemispheric 
ischemia  which  cleared  in  three  days;  in  the 
other  patients,2,3  no  history  of  previous  transient 
ischemic  attack  could  be  elicited.  Two  patients2’4 
had  transient  ischemic  attacks  only.  In  one  pa- 
tient,4 the  ischemic  attacks  were  hemispheric, 
consisting  of  unilateral  hand  and  leg  weakness 
but  no  visual  symptoms.  In  the  other,2  there  were 
daily  attacks  of  blindness  for  six  months  with  no 
motor  symptoms.  One  patient  had  a single  sud- 
den “drop  attack”  attributed  to  generalized  cere- 
brovascular insufficiency  due  to  combined  carotid 
and  vertebral  lesions.2  In  our  patient,  the  over- 
riding symptom  was  generalized  cerebral  insuf- 
ficiency with  decreased  perfusion  due  to  stenoses 
of  both  common  carotid  arteries,  the  right  internal 
carotid  artery  and  the  left  subclavian  artery  proxi- 
mal to  the  origin  of  the  left  vertebral  artery.  The 
visual  symptoms  were  attributable  to  the  carotid 
lesions  alone. 

Several  mechanisms  account  for  the  variable 
symptomatology  in  patients  with  radiation-induced 
disease  of  the  carotid  arteries.2  Reduced  retinal 
perfusion  produces  transient  visual  disturbances; 
reduced  cortical  perfusion  produces  transient 
hemispheric  ischemic  attacks.  Emboli  from  ul- 
cerated lesions  in  the  carotid  artery  can  evoke 
sudden  hemiparesis  as  well  as  hemispheric  ische- 
mic attacks  and  transient  visual  disturbances. 
When  decreased  blood  flow  in  the  carotid  system 
is  combined  with  decreased  perfusion  in  the  ver- 
tebrobasilar system  (for  example,  vertebral  or 
subclavian  artery  stenoses),  generalized  cerebral 
ischemia  leading  to  “drop  attacks”  and  dizziness 
can  occur. 

Pathological  examination  of  specimens  from 
patients  with  radiation-induced  disease  of  large 
elastic  arteries  has  shown  findings  consistent  with 
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premature  atherosclerosis  and  perivascular  fi- 
brosis.* There  is  marked  thickening  of  the  arterial 
wall  which  may  lead  to  partial  or  total  obstruction 
of  arterial  blood  flow.  This  thickening  involves 
all  portions  of  the  arterial  wall,  but  primarily  the 
adventitia.  A narrow  band  of  fibrin  covering  the 
intima  has  been  described,  and  necrosis  of  the 
intima  with  intense  subintimal  edema  has  been 
noted.  Thinning  and  fragmentation  of  elastic  fi- 
bers is  common.  Polymorphonuclear  neutrophilic 
infiltration  is  widespread  in  areas  of  intimal  and 
subintimal  necrosis.  Fat-laden  macrophages  and 
radiation  fibroblasts  are  often  seen. 

Similar  pathologic  findings  of  accelerated  ather- 
osclerosis have  been  experimentally  demonstrated 
to  occur  following  irradiation  of  large  elastic 
arteries  in  animals.  Smith  and  Lowenthal22  showed 
that  irradiation  in  mice  produced  an  increase  of 
ground  substance  and  fraying  of  the  elastic  mem- 
brane comparable  with  physiological  aging.  Gold* 
produced  intimal  proliferation  with  medial  de- 
generation and  fibrosis  by  radiating  hypercholes- 
terolemic  rats;  Lamberts  and  DeBoer12  produced 
similar  effects  in  hypercholesterolemic  rabbits. 
Sams19  described  similar  changes  in  the  vessel 
walls  in  irradiated  mice  and  stressed  the  severe 
degree  of  periarterial  fibrosis,  which  he  believed 
constricted  the  artery.  Lindsay  and  associates11 
created  similar  atherosclerotic  changes  by  irradi- 
ating segments  of  the  aorta  in  normal  dogs. 
Marcial-Rojas  and  Castro14  studied  radiation  in- 
jury to  elastic  arteries  in  patients  treated  for  neo- 
plastic disease  and  described  rupture  of  major 
blood  vessels  with  fatal  hemorrhage. 

The  exact  pathogenesis  of  radiation-induced 
disease  is  unclear.  Rubin  and  Casarett18  described 
occlusive  changes  in  the  vasa  vasorum  of  large 
arteries  after  irradiation.  These  occlusive  changes 
could  lead  to  ischemia  of  the  arterial  wall  with 
subsequent  generalized  necrosis.  Marcial-Rojas 
and  Castro14  suggested  that  the  initial  damage  is 
caused  by  a local  tissue  effect,  enhanced  by  the 
subsequent  obliterative  vascular  changes  in  the 
nutrient  arteries. 

In  view  of  the  large  numbers  of  patients  whose 
necks  are  radiated  to  high  levels  for  upper  airway 
neoplasm  and  mediastinal  adenopathy,  the  oc- 
currence of  radiation-induced  disease  of  the  ca- 
rotid arteries  appears  to  be  rare.  However,  it 
must  be  considered  in  any  patient  with  transient 

♦References  2-7,  9,  10,  14-18,  20,  21. 


hemispheric  or  visual  ischemic  attacks,  sudden 
hemiparesis,  or  generalized  cerebrovascular  insuf- 
ficiency who  has  previously  undergone  radiation 
therapy  to  the  neck.  Angiography  may  demon- 
strate the  characteristic  findings  of  either  a long 
smooth  narrowed  segment  or  a diffuse  ulcerated 
segment,  both  in  areas  that  usually  are  not  af- 
fected by  atherosclerotic  disease. 

Summary 

Radiation-induced  disease  of  the  carotid  artery 
is  a rare  but  serious  complication  of  radiation 
therapy  to  the  neck.  Clinical  manifestations  in- 
clude transient  hemispheric  and  visual  ischemia, 
sudden  hemiparesis  and  generalized  cerebrovas- 
cular insufficiency.  Angiographic  studies  may 
show  severe  smooth  narrowing  of  the  carotid 
artery  over  a long  segment  or  diffuse  irregular 
ulcerative  lesions.  These  tend  to  occur  at  sites 
usually  unaffected  by  atherosclerotic  disease. 
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The  therapy  of  the  diffuse  toxic  goiter  of  Graves 
disease  is  directed  at  the  thyroid  gland,  the  effector 
of  the  disease,  rather  than  the  underlying  stimulus 
to  its  overactivity.  Thyroidectomy  and  radioactive 
iodine  are  employed  in  an  attempt  to  eliminate 
enough  tissue  to  render  the  patient  euthyroid. 
Once  the  euthyroid  state  is  achieved,  permanent 
control  of  the  disease  occurs  in  92  percent  to  98 
percent  of  the  patients  treated  by  thyroidectomy1 
and  in  greater  than  99  percent  treated  with  radio- 
active iodine.2  The  purpose  of  this  communica- 
tion is  to  report  the  unusual  recurrence  of 
Graves  disease  17  years  following  attainment  of 
euthyroidism. 

Report  of  a Case 

A 19-year-old  white  man  presented  to  Tripler 
Army  Hospital  in  1953  with  complaint  of  four 
months  of  nervousness,  weight  loss  and  weakness. 
He  had  no  prior  history  of  thyroid  disease  and  no 
family  history  of  endocrine  abnormalities.  On 
physical  examination  he  was  noted  to  be  thin  and 
hyperkinetic;  the  thyroid  gland  was  found  to  be 
diffusely  enlarged  and  smooth.  Pulse  rate  was 
120  beats  per  minute;  there  was  bilateral  prop- 
tosis. Basal  metabolic  rate  (bmr)  was  +55 
percent,  the  protein-bound  iodine  (pbi)  value 
was  22  jug  per  dl  (normal  4 to  8)  and  the 
serum  cholesterol  level  was  139  mg  per  dl.  A 
diagnosis  of  Graves  disease  was  made  and  therapy 
with  propylthiouracil  and  Lugol  solution  was 
initiated  for  two  months  followed  by  a subtotal 
thyroidectomy.  Seventy  grams  of  thyroid  tissue 
were  resected  and  the  histology  showed  a diffusely 
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ABBREVIATIONS  USED  IN  TEXT 
BMR  = basal  metabolic  rate 
PBI  = protein-bound  iodine 
RAIU  = radioactive  iodine  uptake 
R1A  = radioimmunoassay 


hyperplastic  gland  with  lymphocytic  infiltration, 
compatible  with  Graves  disease.  The  patient  was 
discharged  and  returned  to  duty  receiving  no 
medications  and  with  prompt  dissolution  of  the 
hyperthyroid  symptoms,  bmr  at  that  time  was 
— 6 percent. 

The  patient  was  well  until  1959  when  he  com- 
plained of  the  recurrence  of  symptoms  including 
weight  loss,  nervousness,  irritability,  tremor,  heat 
intolerance  and  enlargement  of  the  thyroid  gland. 
He  presented  to  the  Veterans  Administration  (va) 
Clinic  in  Los  Angeles  where  he  was  found  to 
have  a pulse  rate  of  100,  a tremor,  proptosis,  a 
pbi  of  10.2  /jl g per  dl  and  a cholesterol  level 
of  129  mg  per  dl.  bmr  was  +34  percent  and 
radioactive  iodine  uptake  (raiu)  at  6 and  24 
hours  was  44  percent.  An  enlarged  unilobular 
thyroid  gland  was  noted  on  the  scan.  A diagnosis 
of  recurrent  Graves  disease  was  made  and  in  May 
1959  treatment  was  begun  with  3.3  mCi  of  iodine 
131.  Following  this  treatment  clinical  improve- 
ment was  seen.  One  year  later  the  patient  was 
clinically  and  chemically  euthyroid. 

The  patient  was  then  transferred  to  the  va 
Outpatient  Clinic,  San  Diego,  where  he  presented 
in  1965  with  a weight  gain  of  12  pounds,  cold 
intolerance,  easy  fatigability  and  hoarseness  and 
had  a resting  pulse  of  80  beats  per  minute.  On 
physical  examination,  his  thyroid  gland  was  not 
palpated.  Laboratory  studies  gave  the  following 
values:  pbi,  3.6  /<g  per  dl;  raiu,  11  percent  at 
6 hours  and  17  percent  at  24  hours;  photomoto- 
gram,  380  msec  (normal,  255  to  380  msec3)  and 
serum  cholesterol,  200  mg  per  dl.  Results  of 
physical  examination  and  laboratory  data  were 
most  consistent  with  hypothyroidism,  but  it  was 
elected  to  follow  the  case  without  treatment.  The 
symptoms  remitted  and  no  treatment  was  required. 

His  admission  to  the  San  Diego  va  Hospital 
in  January  1977  was  prompted  by  a one-year 
history  of  increasing  fatigue,  restlessness  and  two 
syncopal  episodes.  On  examination  he  had  a pulse 
rate  of  100  beats  per  minute,  a tremor,  stare, 
mild  proptosis,  and  diffuse  enlargement  of  the 
left  lobe  of  the  thyroid  gland  estimated  to  weigh 
50  grams.  The  thyroxine  (T4)  value  by  radio- 
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immunoassay  (ria)  was  18  (normal,  4.5  to  12), 
free  thyroxine  index  was  18  (normal,  3.4  to  12.7), 
and  triiodothyronine  (T:i)  by  ria  was  305  ng  per 
dl  (normal,  80  to  170).  A long-acting  thyroid 
stimulator  (lats)  titer  was  positive,  as  were  anti- 
thyroid antibodies.  Serum  cholesterol  was  147  mg 
per  dl,  and  the  raiu  was  29  percent  at  4 hours 
and  35  percent  at  24  hours.  The  scan  again  showed 
an  enlarged  unilobular  thyroid  gland.  The  patient 
was  treated  with  10  mCi  of  radioactive  iodine  and 
was  euthyroid  clinically  and  chemically  three 
months  later  with  a T,  by  ria  of  8.8  and  T3  by  ria 
of  180  ng  per  dl. 

Discussion 

Failure  of  spontaneous  remission  is  the  rule 
rather  than  the  exception  in  patients  with  Graves 
thyrotoxicosis.  The  remission  rate  in  patients 
treated  with  antithyroid  drugs  has  been  steadily 
decreasing,  paralleling  an  increase  in  dietary 
iodine,  and  now  approximates  20  percent.4  The 
low  likelihood  of  a drug  remission  has  placed  an 
emphasis  on  therapy  with  radioiodine  and  thy- 
roidectomy. Hypothyroidism  is  now  considered 
an  easily  treatable,  acceptable  and  even  desirable 
complication  of  iodine  131  therapy.5  Thyroidec- 
tomy may  produce  a lesser  incidence  of  hypothy- 
roidism but  the  rate  of  recurrent  hyperthyroidism 
is  greater0  and  may  occur  many  years  later.7 

Although  it  is  well-known  that  radioiodine  usu- 
ally produces  permanent  elimination  of  Graves  dis- 
ease, this  has  not  been  emphasized  in  the  most  re- 
cent literature.  Blomfield  and  his  co-workers  in  re- 
viewing 192  cases  of  iodine  131  therapy  for  Graves 
disease  reported  that  no  patients  relapsed  at  a 
longer  interval  than  one  year  after  therapy.8  Volpe 
and  associates,  reporting  on  their  experience  at 
Toronto  General  Hospital  with  iodine  131  ther- 
apy between  1950  and  1958,  found  no  late  recur- 
rences in  a series  of  over  400  patients.9  Goldsmith 
in  his  review  from  the  Mayo  Clinic  states  that  in 
general  iodine  131  treatment  is  permanent.10  Our 
review  of  a large  series  reporting  treatment  of 
Graves  disease  by  iodine  131  gives  a recurrence 
rate  of  0.3  percent  (Table  1);  recurrence  is  an 
exceptional  event  after  effective  clinical  control 
has  been  achieved  for  one  year  with  radioiodine. 
However,  in  this  patient  hyperthyroidism  recurred 
despite  radioiodine  administration  and  may  pos- 
sibly be  related  to  the  lower  dose  used.  This  is 
an  example  of  how  the  recent  emphasis  on  the 
use  of  lower  doses  of  radioiodine  to  avoid 


TABLE  1. — Incidence  of  Recurrent * Graves  Disease 
Following  "7  Treatment 


Source  of  Data 

Number  of 
Patients 
Treated 

Recurrence  of 
Graves  Disease 
(No.  of  Cases) 

Chapman  & Maloof,  1 95  5 11 

...  All 

0 

Clark  & Rule,  195512  

262 

2 

McCullagh,  195613  

. ...  1,235 

2 

Werner  et  al,  195714  

282 

3 

Cassidy  & Astwood,  195915 

...  200 

0 

Blomfield  et  al,  1959s  . . . . 

192 

0 

Eller  et  al,  1960lfi  

1,040 

7 

Beling  & Einhorn2  

. ...  218 

1 

Volpe  et  al,  1961;*  

403 

0 

Goldsmith,  197210  

248 

0 

Total  

. . . . 4,557 

15 

‘Following  at  least  one  year 

of  euthyroidism 

hypothyroidism  exposes  the  patient  to  a different 
risk,  recurrent  hyperthyroidism,  even  many  years 
after  apparently  successful  correction  of  the 
thyrotoxicosis. 

We  report  the  case  of  a patient  with  Graves  dis- 
ease rendered  euthyroid  by  surgical  operation  with 
a recurrence  six  years  later.  This  was  followed  by 
an  apparently  successful  treatment  with  iodine 
131  and  resolution  of  hyperthyroid  symptoms 
lasting  17  years,  eventuating  in  a third  episode 
of  hyperthyroidism.  The  possibility  that  there  was 
actually  persistent  rather  than  recurrent  hyper- 
thyroidism cannot  totally  be  excluded  because  in 
1965  a determination  of  T,  by  radioimmunoassay 
was  unavailable.  However,  the  patient’s  clinical 
symptoms  and  signs  were  more  suggestive  of  hy- 
pothyroidism than  of  any  other  metabolic  state. 

We  wish  to  emphasize  that  therapy  with  radio- 
iodine is  essentially  a cure  for  the  thyrotoxicosis 
of  Graves  disease,  and  to  report  a rare  exception 
occurring  in  a patient  treated  with  a low  dose  of 
radioiodine. 

Summary 

The  case  of  a 43-year-old  man  with  recurrent 
hyperthyroidism  is  described.  The  patient  initi- 
ally presented  with  Graves  disease  24  years  earlier 
and  was  treated  with  a subtotal  thyroidectomy. 
Six  years  later  thyrotoxicosis  recurred  and  he 
was  treated  with  iodine  131.  After  radioiodine 
therapy,  the  patient  was  euthyroid  for  17  years 
until  return  of  hyperthyroid  symptoms  prompted 
repeat  radioiodine  treatment.  Review  of  4,557 
cases  of  Graves  disease  treated  with  iodine  131 
shows  a recurrence  rate  of  thyrotoxicosis  of  0.3 
percent  after  one  year  of  euthyroidism,  support- 
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ing  the  concept  that  radioiodine  is  virtually  cura- 
tive. The  present  case  serves  to  illustrate  an 
exception. 
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Establishment  of  an  IV  Route  in  Obstetric  Patients 

Fundamental  to  the  administration  of  any  anesthetic  is  the  presence  of  a 
secure  intravenous  route.  The  placement,  however,  of  something  as  large  as  a 
16-gauge  Intracath®  can  be  traumatic  to  the  patient,  so  that  I strongly  urge  . . . 
putting  a local  anesthetic  bleb  into  your  point  of  puncture.  Most  people  tend  to 
place  the  intravenous  needle  bevel  side  up  into  the  vein  which  increases  the  risks 
of  perforating  the  vein  and  having  a failed  intravenous.  Hence,  I would  recommend 
that  a bevel-down  introduction  of  the  Intracath  be  done.  Once  the  Intracath  is  in 
place,  several  options  are  now  available  if  sudden  large  amounts  of  fluids  need  to 
be  infused,  such  as,  for  example,  blood.  You  can  then  go  to  a much  easier  form  of 
intravenous  administration,  which  is  not  as  secure  and  consequently  probably 
should  be  limited  to  use  in  unconscious  patients,  and  that  is  the  placement  of  a 
1 6-gauge  Butterfly®.  Because  it  is  so  short,  the  Butterfly  will  tend  to  flow  more 
readily  than  a large,  long  16-gauge,  either  extracath  or  Intracath. 

—WILLIAM  GOTTSCHALK,  MD,  Chicago 

Extracted  from  Audio-Digest  Obstetrics  and  Gynecology,  Volume 
25,  Number  9,  in  the  Audio-Digest  Foundation’s  subscription 
series  of  tape-recorded  programs.  For  subscription  information: 
1577  E.  Chevy  Chase  Drive,  Glendale,  CA  91206. 
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Correspondence 


The  Editorial  Board  will  be  pleased  to  receive  and  consider  for  publication  correspondence  containing  information 
of  interest  to  physicians  or  commenting  on  issues  of  the  day.  Letters  ordinarily  should  not  exceed  600  words,  ana 
must  be  typewritten,  double-spaced  and  submitted  in  duplicate  (the  original  typescript  and  one  copy).  Authors  will 
be  given  an  opportunity  to  review  any  substantial  editing  or  abridgment  before  publication. 


Concerning  Vitamins 

To  the  Editor:  In  the  March  1978  issue  of  the 
Western  Journal  Dr.  Richard  R.  Babb,  in  his 
article  “Cirrhosis  Due  to  Hypervitaminosis  A,” 
states  that  “vitamins  are  not  synthesized  in  the 
body.  . . ” 

I have  been  under  the  impression  that  vitamin 
D is  manufactured  in  the  skin  when  the  skin  is 
exposed  to  sunlight,  that  vitamin  K is  manufac- 
tured by  bacteria  in  the  intestinal  tract  and  that 
vitamin  A can  be  manufactured  in  the  human 
body  from  the  pigments  that  are  present  in  certain 
vegetables  such  as  corn  and  carrots. 

Could  you  have  this  situation  clarified  for  me 
and  other  readers  of  the  journal? 

JOHN  ERHARDT,  MD 
Laguna  Hills,  California 

* * * 

Dr.  Erhardt’s  letter  was  referred  to  Harold  A. 
Harper,  PhD,  who  replies  as  follows: 

To  the  Editor:  I found  the  article  by  Dr.  Rich- 
ard R.  Babb  very  interesting,  although  not  sur- 
prising. Of  all  the  vitamins  only  A and  D can 
definitely  be  toxic  if  consumed  for  a prolonged 
period  in  dosages  not  much  above  the  recom- 
mended daily  allowances.  Of  course  toxic  doses 
can  only  be  obtained  from  pharmaceutical  pre- 
parations; rarely,  if  ever,  from  natural  foods. 

To  answer  specifically  the  questions  raised  in 
connection  with  the  statement  that  vitamins  are 
not  synthesized  in  the  body,  this  is  in  general  a 
true  statement,  except  that  it  is  not  universal  in  a 
strict  sense  and  does  not  obtain  with  all  species 
of  animals.  For  example,  except  for  primates  (and 
guinea  pigs)  all  animals  can  synthesize  vitamin 
C.  If  we  confine  the  situation  to  the  human 
species  the  following  facts  would  obtain  with 
respect  to  the  fat  soluble  vitamins. 

Virtually  all  of  the  vitamin  A obtained  from 
the  diet  occurs  as  the  plant  pigment  /3-carotene 
which  is  widely  distributed  in  leafy  green  and 
yellow  vegetables.  In  the  normal  human  this  car- 
otene is  converted  to  vitamin  A.  The  vitamin  A 


itself  is  almost  entirely  confined  to  fish  liver  oil 
and  the  viscera  of  marine  fish.  Carotene,  even 
when  consumed  in  large  amounts  from  foods,  is 
not  toxic  although  it  may  accumulate  in  the  tis- 
sues if  taken  in  excess.  When  the  excess  inges- 
tion of  carotene  stops  this  compound  is  promptly 
cleared  from  the  body. 

The  precursors  of  vitamin  D are  sterols  closely 
related  to  cholesterol.  The  major  precursor  of 
vitamin  D is  a sterol,  namely  7-dehydrocholes- 
terol,  which  is  synthesized  in  the  human  body. 
When  this  sterol  is  exposed  to  shortwave  ultra- 
violet light,  as  by  sunlight,  on  the  skin  where  the 
precursor  sterol  is  found,  the  vitamin  D is  manu- 
factured, although  in  recent  work  it  has  been 
found  that  the  irradiated  7-dehydrocholesterol 
must  be  further  chemically  modified  in  the  liver 
and  later  in  the  kidney  to  form  1,  25,  dihydroxy- 
7-dehydrocholesterol,  which  is  actually  the  active 
form  of  vitamin  D as  it  acts  on  the  tissues  of  the 
body.  Cholecalciferol  is  the  term  now  applied  to 
the  irradiated  product  from  the  precursor  syn- 
thesized in  the  body,  7-dehydrocholesterol.  Thus 
active  vitamin  D produced  by  a series  of  syn- 
thetic processes  in  the  body  is  1,  25-dihydroxy- 
cholecalciferol.  It  has  also  recently  been  shown 
that  the  action  of  vitamin  D is  more  like  that  of 
a steroid  hormone  than  that  of  a vitamin.  In  any 
event  the  intake  of  excess  cholecalciferol  (vita- 
min D, ) or  ergosterol  irradiated  to  form  vitamin 
D^,  as  might  be  found  in  pharmaceutical  prep- 
arations, is  also  very  toxic  if  taken  over  long 
periods. 

Reference  was  also  made  to  vitamin  K,  another 
fat  soluble  vitamin.  This  compound  also  occurs 
fairly  widely  in  natural  foods  and  is  indeed  pro- 
duced by  the  activity  of  putrefactive  bacteria 
within  the  intestinal  tract.  As  a result  dietary  de- 
ficiency of  vitamin  K probably  never  occurs.  The 
important  matter  is  that  all  the  fat  soluble  vita- 
mins (vitamins  A,  D,  E and  K)  require  that 
digestion  and  particularly  absorption  of  fats  be 
normal  if  these  vitamins  are  to  be  absorbed.  In 
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the  case  of  vitamin  K the  most  common  cause  of 
deficiency  of  this  factor  is  the  existence  of  a 
syndrome  associated  with  impaired  lipid  ingestion 
and  absorption.  Examples  are  obstructive  biliary 
disease  or  widespread  malabsorption,  such  as  in 
sprue  or  celiac  disease.  Another  clinical  event 
relating  to  vitamin  K deficiency  is  the  result  that 
occurs  after  prolonged  oral  therapy  with  drugs 
(such  as  sulfaguanidine  or  succinylsulfathiazole) 
capable  of  suppressing  vitamin  K-producing  bac- 
teria. 

I think  it  must  be  observed  that  the  difference 
of  opinion  manifested  in  the  article  and  Dr.  Er- 
hardt's  letter  are,  as  is  not  infrequently  the  case, 
mainly  due  to  faulty  communication  and  failure 
to  be  specific  about  the  ability  of  vitamins  to  be 
obtained  in  some  instances  from  other  than  dietary 

SOUrCeS.  HAROLD  A.  HARPER,  PhD 

Professor  of  Biochemistry 
Dean,  Graduate  Division 
University  of  California,  San  Francisco 

Management  of  Tetanus 

To  the  Editor:  We  share  Dr.  Herbert  Webb's 
concern  for  the  respiratory  care  of  patients  with 
tetanus  (Henderson  DK,  Tillman  DB,  Webb  HH, 
et  al:  Infectious  disease  emergencies:  The  clos- 
tridial syndromes — Teaching  Conference,  Uni- 
versity of  California,  Los  Angeles  and  Harbor 
General  Hospital,  Torrance  [Specialty  Confer- 
ence], West  J Med  129:101-120,  Aug  1978). 
However,  we  disagree  with  the  suggested  man- 
agement in  several  areas. 

Dr.  Webb  advocates  the  use  of  diazepam  as  the 
preferred  agent  to  facilitate  intubation  should 
sudden  airway  obstruction  due  to  laryngeal  spasm 
occur.  We  suggest  that  succinylcholine,  adminis- 
tered intravenously  in  a dose  of  1 mg  per  kg  of 
body  weight,  will  relieve  laryngeal  spasm  and 
provide  optimal  relaxation  for  intubation  in  this 
situation.  Since  the  condition  of  virtually  all  pa- 
tients with  tetanus  will  deteriorate  after  initial 
diagnosis  and  their  admission  to  the  hospital,  we 
would  elect  the  following  course  of  airway  man- 
agement: nasotracheal  intubation  after  the  first 
muscle  spasm,  and  then  assessment  over  the  next 
several  days  to  determine  ultimate  severity  of  the 
disease  and  the  possible  need  for  long-term  air- 
way management  with  tracheostomy.  Modern 
endotracheal  tubes  using  a high  volume,  low 
pressure  cuff  may  be  left  in  place  for  two  weeks 
or  longer;  the  incidence  of  complications  associ- 


ated with  their  use  is  no  greater  than  that  seen 
with  the  use  of  a tracheostomy  tube  and  there  is 
much  less  of  an  operative  hazard.  For  those  who 
elect  a more  conservative  early  course  of  airway 
management,  a laryngoscope,  an  endotracheal 
tube  and  succinylcholine  should  be  kept  at  the 
bedside;  personnel  familiar  with  their  use  must 
be  immediately  available  should  laryngeal  spasm 
occur. 

We  would  also  question  Dr.  Webb’s  use  of  the 
sigh  in  mechanically  ventilated  patients  in  whom 
12  to  15  ml  per  kg  of  body  weight  tidal  volumes 
are  used.  Such  maneuvers  cause  very  high  infla- 
tion pressures  to  be  generated  with  a consequent 
higher  risk  of  pulmonary  barotrauma;  maintenance 
of  optimal  functional  residual  capacity  (frc) 
can  be  more  easily  obtained,  and  with  less  risk, 
by  maintaining  minimal  levels  of  end-expiratory 
pressure.  Sighs  have  not  been  found  helpful  in 
maintaining  optimal  frc  in  paralyzed  patients 
ventilated  with  tidal  volumes  of  12  to  15  ml 
per  kg. 

For  patients  with  severe  tetanus  where  paraly- 
sis becomes  necessary  to  control  muscle  spasms, 
d-tubocurarine  has  long  been  the  mainstay  of 
nondepolarizing  blocking  agents  used.  It  may 
cause  hypotension,  however,  by  histamine  release 
and  ganglionic  blocking.  It  has  recently  been 
shown  that  metocurine  (Metubine®)  lacks  this 
hypotensive  effect  while  producing  muscle  paraly- 
sis.1 This  agent,  then,  might  be  a better  choice 
than  d-tubocurarine  in  producing  long-term  pa- 
ralysis in  these  patients. 

DAVID  D.  ALFERY,  MD 
L.  ANDREW  RAUSCHER,  MBBS,  FFARCS 
Department  of  Anesthesiology 
University  of  California,  Medical  Center 
San  Diego 

REFERENCE 

1.  Savarese  JJ,  Ali  HH,  Antonio  RP:  The  clinical  pharmacology 
of  metocurine:  Dimethyltubocurarine  revisited.  Anesthesiology  47: 
277-284,  1977 

* * * 

Dr.  Webb  Replies 

To  the  Editor:  I think  it  is  important  to  respond 
to  several  of  the  comments  made  by  Drs.  Alfery 
and  Rauscher.  Actually,  I did  not  advocate  the 
use  of  diazepam  as  the  preferred  agent  to  facili- 
tate intubation  and  the  setting  of  laryngeal  spasm 
in  tetanus.  I did  say  that  it  was  crucial  to  use  “a 
paralytic  agent  or  muscle  relaxant  (preferably 
diazepam).”  I have  found  diazepam  to  be  quite 
adequate  on  several  occasions  in  the  setting  of 
laryngeal  spasm  in  tetanus.  It  is  true  that  succinyl- 
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choline  is  accepted  as  the  agent  of  choice  for  a 
paralytic  agent  needed  for  immediate  onset  of 
action.  However,  I have  been  hesitant  to  advocate 
its  use  in  tetanus  because  of  its  widely  known 
complication  of  hyperkalemia  in  the  presence  of 
muscle  trauma  and  numerous  neuromuscular  dis- 
eases.1,2 It  has  been  stated  that  significant  hyper- 
kalemia can  occur  after  succinylcholine  in  teta- 
nus,3 but  I cannot  find  good  documentation  of 
this.  Succinylcholine  was  used  to  manage  one 
patient  with  tetanus  requiring  paralytic  therapy 
but  serum  potassium  values  were  not  assessed.4 
My  recommendation  is  to  give  diazepam  intra- 
venously in  a large  dose  and  if  this  is  not  success- 
ful in  facilitating  intubation,  to  proceed  rapidly 
to  the  use  of  succinylcholine  as  recommended  by 
Alfery  and  Rauscher,  and  to  be  aware  of  the  pos- 
sibility of  acute  and  clinically  significant  hyper- 
kalemia. 

Experience  in  tetanus  has  shown  that  not  all 
patients  require  an  aggressive  early  course  of  air- 
way management  with  nasotracheal  intubation 
but  certainly  I agree  with  the  caveat  that  if  con- 
servative early  airway  management  is  elected,  the 
patient  must  be  carefully  observed,  an  intravenous 
infusion  line  should  be  ready  and  succinylcholine, 
diazepam,  and  personnel  and  equipment  for  im- 
mediate airway  control  should  be  available. 

Tidal  volumes  of  10  to  15  ml  per  kg  of  body 
weight  do  not  cause  “very  high  inflation  pres- 
sures” in  patients  with  normal  lung  compliance 
and  are  rather  routine  in  many  respiratory  care 
centers  for  both  paralyzed  patients  and  others  and 
have  been  found  to  maintain  adequate  functional 
residual  capacity  without  the  use  of  sighs  in  nu- 
merous patients.  However,  in  totally  paralyzed 
patients  many  of  us  still  use  deep  sighs  to  re- 
juvenate surfactant  and  help  to  prevent  diffuse 
microatelectasis  which  otherwise  occurs.  I have 
not  routinely  used  positive  end-expiratory  pres- 
sure in  paralyzed  patients  because  of  the  high 
incidence  of  thromboembolic  complications  in 
these  patients  even  without  the  use  of  positive 
end-expiratory  pressure  which  may  itself  predis- 
pose to  that  problem.  This  seems  to  be  particu- 
larly relevant  to  patients  with  tetanus  as  indicated 
in  my  discussion. 

Although  d-tubocurarine  has  been  widely  used 
as  a paralytic  agent  in  many  forms  of  respiratory 
failure  and  in  tetanus,  pancuronium  is  probably 
a better  agent  because  of  its  ease  of  use  and  es- 
sential freedom  from  complications  including 


hypotension  which  d-tubocurarine  may  cause  as 
indicated  by  Drs.  Alfery  and  Rauscher.  In  es- 
sence, I agree  with  them  that  it  should  not  be 
used  in  tetanus  for  the  reason  they  state,  especially 
since  autonomic  insufficiency  and  hypotension  are 
not  infrequent  problems  in  patients  with  tetanus. 
1 see  little  reason  to  use  metocurine  in  place  of 
pancuronium  which  has  now  had  extensive  clinical 
experience.5  HeRBeRT  h.  webb.  md 

San  Pedro  Peninsula  Hospital 

San  Pedro,  California 
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Prevalence  of  Amebiasis 

To  the  Editor:  In  the  September  issue  of  the 
journal  (West  J Med  129:241-242,  1978)  Dr. 
Edward  Markell  made  a spirited  attack  on  my 
position  that  endemic  amebiasis  must  be  quite 
uncommon,  although  it  is  a problem  with  travel- 
ers and  in  the  homosexual  community. 

I called  Dr.  Markell,  who  proved  to  be  a gra- 
cious and  learned  gentleman,  and  we  were  able 
to  resolve  most  of  our  differences.  Both  agree 
that  we  found  amebae  in  one  to  two  percent  of 
submitted  specimens  during  the  past  year  (actually 
1.1  percent  for  Valley  Memorial  Hospital,  Liver- 
more, California  and  1.7  percent  for  Kaiser-Per- 
manente  Medical  Center,  Oakland,  California). 
Interestingly,  we  each  found  exactly  4 percent 
of  specimens  positive  for  Giardia.  My  interpre- 
tation of  this  is  that  Dr.  Markell’s  astute  clinicians 
and  competent  technologists  are  detecting  most 
of  the  amebiasis  in  the  Kaiser-Permanente  medi- 
cal population,  giving  about  100  to  150  cases  per 
year  in  a population  of  about  750,000,  a rate 
similar  to  my  previous  speculation. 

Dr.  Markell,  on  the  other  hand,  thinks  that 
sampling  a healthy  population  would  yield  nearly 
the  same  percentage  of  positives.  He  has  some 
basis  for  his  opinion,  as  he  did  some  unpublished 
work  on  Navy  personnel  that  showed  a significant 
asymptomatic  prevalence,  and  also  found  a num- 
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ber  of  carriers  among  food-handler  job  applicants. 

I would  reject  these  studies  on  the  grounds  that 
they  were  done  years  ago,  that  Navy  people  travel 
and  that  the  food-handler  sample  was  probably 
weighted  with  Mexican  immigrants.  Since  the 
Permanente  hospitals  have  put  food  preparation 
out  to  contract,  there  are  no  longer  any  food 
handlers  to  examine.  At  our  institution,  we  have 
never  found  amebae  in  a preemployment  exami- 
nation. The  number  of  people  examined  each 
year,  however,  is  only  about  150,  and  is  not 
statistically  significant.  In  all  the  amebiasis  cases 
I looked  into  there  was  an  exposure  or  an  enteric 
disease  thought  by  a clinician  to  be  possibly  due 
to  parasites.  I,  therefore,  believe  that  an  examina- 
tion of  healthy  persons  will  not  show  a large 
number  of  asymptomatic  carriers. 

Obviously,  the  only  way  to  resolve  this  prob- 
lem is  to  examine  a large  number  of  stool  speci- 
mens from  healthy  people.  Dr.  Marked  and  I 
have  agreed  to  do  this  on  a cooperative  basis. 
Pending  the  result  of  such  a study,  I maintain  my 
opinion  that  Dr.  Krogstad  of  the  Center  for 
Disease  Control  was  correct  in  stating  “endemic 
amebiasis  is  rare.  . . -”1 

CLAUDE  o.  BURDICK,  MD 
Pathologist 

Director  of  Laboratories 
Valley  Memorial  Hospital 
Livermore,  California 
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Edtor’s  Note:  We  hope  to  learn  the  result  of 
this  cooperative  study. 

— MSMW 


Cumulative  Injury 

To  the  Editor:  1 read  with  considerable  interest 
“Cumulative  Injury”  by  Dr.  Joseph  LaDou  in 
the  September  1978  issue  of  the  Western  Journal. 
For  several  years  I have  evaluated,  primarily 


for  insurance  companies  and  their  attorneys, 
people  who  claim  that  “stress  and  strain”  of  their 
employment  have  caused  heart  disease,  hyperten- 
sion, indigestion,  nervousness,  etc.  I have  mar- 
veled at  the  enormous  costs  of  the  multiple 
consultations  and  legal  procedures  seemingly 
necessary  for  the  evaluation  of  each  and  every 
symptom  the  patient  complains  of,  however  in- 
significant. 

I am  in  agreement  with  Dr.  LaDou’s  conclu- 
sions; the  situation  is  entirely  out  of  hand.  In  my 
opinion  the  vast  majority  of  claims  are  unwar- 
ranted; as  the  ailments  are  really  the  usual  de- 
generative conditions  we  all  get  as  we  age  or  the 
claimants  are  people  who  are  unhappy  with  their 
job,  for  various  reasons. 

I have  noticed  that  plaintiff’s  attorneys  gen- 
erally ask  their  clients  what  disease  or  symptoms 
they  have  and  then  frequently  suggest  that  their 
jobs  may  have  aggravated  their  conditions.  The 
lawyers  then  send  the  client  to  a doctor  of  the 
lawyers’  choice,  invariably  one  or  two  or  three 
doctors,  always  the  same  ones,  no  matter  what 
the  symptoms  are.  These  doctors  always  seem  to 
conclude  that  the  job  was  “stressful”  and  aggra- 
vated the  patient’s  symptoms  or  medical  com- 
plaints. 

In  my  opinion,  these  doctors  should  be  con- 
sidered “guns  for  hire”;  the  lawyers  know  in 
advance  the  conclusions  to  be  reached  by  these 
so-called  impartial  consultants. 

The  solution  would  be  the  establishment  of  a 
panel  of  medical  experts  paid  for  their  time,  but 
not  representing  either  the  plaintiff  or  defendant. 
These  experts  would  review  all  claims  and  sum- 
marily reject  those  that  have  no  merit.  This  can 
easily  be  done  in  the  vast  majority  of  cases  by 
reviewing  the  medical  records  only.  The  unre- 
solvable  cases  should  then  proceed  through  the 
usual  judicial  channels. 

A.  S.  WEISSBEIN,  MD 

San  Bernardino,  California 
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Health  Care  Delivery 


Cardiopulmonary  Resuscitation 

IMPACT  ON  HOSPITAL  MORTALITY— A TEN-YEAR  STUDY 

RICHARD  L.  COSKEY,  MD,  Burbank,  California 


The  effectiveness  of  cardiopulmonary  resuscitation  as  a vital  aspect  of  health 
care  delivery  in  hospital  was  the  basis  for  a ten-year  study.  All  instances 
of  cardiac  arrest  occurring  outside  the  operating  room  and  nursery  were 
included. 

Variations  in  degrees  of  success  of  cardiopulmonary  resuscitation  as 
related  to  the  duration  of  the  program,  differences  among  varying  subsets 
such  as  patients’  type  of  illness  and  hospital  location  (emergency  room, 
coronary  care  unit,  intensive  care  unit  or  nursing  floor)  at  the  time  of  cardio- 
pulmonary arrest,  are  presented.  The  relationship  between  cardiopulmonary 
resuscitation  frequency  and  success  with  increasing  instrumentation  is 
reviewed.  A simple  technique  for  expressing  effect  of  cardiopulmonary  resus- 
citation on  hospital  mortality  is  presented. 

The  study  shows  the  ability  of  a community  hospital  to  establish,  maintain 
and  document  a high  level  cardiopulmonary  resuscitation  program. 


Cardiopulmonary  resuscitation  (cpr)  pro- 
grams in  hospitals  have  developed  into  a vital 
aspect  of  health  care  delivery.  The  effectiveness 
of  crp  programs  and  relationship  to  patient  age 
has  been  well  outlined.1-9 

Government  regulations10  as  well  as  the  Re- 
vised Joint  Statement  by  the  California  Medical 
Association,  California  Nurses’  Association  and 


From  St.  Joseph  Hospital  Medical  Center,  Burbank,  California. 
Submitted,  revised,  June  12,  1978. 

Reprint  requests  to:  Richard  L.  Coskey,  MD,  Cardiology  Con- 
sultants Medical  Group,  Inc.,  18370  Burbank  Blvd.,  Suite  707, 
Tarzana,  CA  91356. 


California  Hospital  Association11  and  Accredita- 
tion Manual  for  Hospitals12  have  focused  on  in- 
hospital  cpr  programs. 

Information  on  the  effect  of  cpr  on  modifying 
in-hospital  mortality  has  not  been  well  outlined. 
The  relationship  of  patients’  primary  illness  and 
patient  location  to  the  presence  or  absence  of 
electrocardiographic  monitoring  on  cpr  perform- 
ance has  not  been  presented  in  detail. 

A review  of  ten  years  of  cpr  experience  and 
its  modification  of  hospital  mortality  forms  the 
basis  for  this  report. 
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ABBREVIATIONS  USED  IN  TEXT 
CCU  = coronary  care  unit 
CPR  = cardiopulmonary  resuscitation 
ER  = emergency  room 
1CU  = intensive  care  unit 


Methods  and  Patient  Population 

St.  Joseph  Medical  Center  is  a community  hos- 
pital with  411  beds,  excluding  bassinets.  Oc- 
cupancy had  gradually  risen  from  116,000  in 
1967  to  126,000  in  1974.  Occupancy  data  for 
the  first  two  years  of  the  study  were  collected 
using  slightly  different  techniques  and  are,  there- 
fore, not  included.  There  was  an  approximate  9 
percent  increase  in  occupancy  over  the  last  eight 
years  of  the  study.  The'  total  number  of  patients 
discharged  remains  in  the  range  of  20,000  per 
year  for  the  last  six  years  of  the  study.  Patients 
with  a primary  cardiac  diagnosis  constituted  7 
percent  to  10  percent  of  the  hospital  population. 
The  number  of  electrocardiographic  monitors  (ex- 
cluding the  surgical  suites)  increased  from  6 in 
1964  to  77  in  1974.  The  cpr  program  was  organ- 
ized within  the  Department  of  Nursing  under  the 
guidance  and  direction  of  physicians.  Full-time 
physicians  trained  in  emergency  medicine  have 
been  employed  24  hours  a day  in  the  emergency 
rooms  since  July  1,  1973.  Details  of  the  program 
have  been  previously  reported.1 

Cardiopulmonary  arrest  is  defined  as  the  sud- 
den and  unexpected  cessation  of  respiration  or 
effective  circulation.  A patient  whose  death  is 
anticipated  at  the  end  of  a chronic  illness  would 
not  be  described  as  having  a cardiopulmonary 
arrest.  All  patients  were  resuscitated  if  they  suf- 
fered a cardiopulmonary  arrest  which  could  have 
occurred  within  the  four  minutes  preceding  dis- 
covery when  there  were  no  physician’s  orders  to 
the  contrary. 

Resuscitation  was  usually  initiated  by  nursing 
personnel  within  one  minute  of  onset  of  asystole 
or  ventricular  fibrillation.  The  interval  between 
arrest  and  the  onset  of  resuscitation  could  not  be 
estimated  in  many  of  the  nonmonitored  patients. 

Patient  data  are  divided  into  four  categories: 

(1)  Long-term  survivors  (patients  who  have 
undergone  successful  resuscitation  and  have  been 
discharged  from  the  hospital  with  cerebration  un- 
changed from  pre-CPR  status); 

(2)  Short-term  survivors  (patients  successfully 
resuscitated  with  cerebration  unchanged  from  pre- 


TABLE  1. — Overall  Results  of  Cardiopulmonary 
Resuscitation  Experience,  1965-1974 


Long-Term 
Survivors 
( Percent  in 
Parenthesis) 

Short-Term  Brain 

Survivors  Damage  Failure 

(Percent  in  (Percent  in  (Percent  in 
Parenthesis)  Parenthesis)  Parenthesis) 

Total 

1965  . 

8 (16) 

5 (10) 

0(  0) 

37  (74) 

50 

1966  . 

14(25) 

4 ( 7) 

9 (16) 

30  (53) 

57 

1967  . 

23  (22) 

10  (10) 

1 ( 1) 

69  (67) 

103 

1968  . 

26  (22) 

15  (14) 

2(  2) 

76  (64) 

119 

1969  . 

30  (23) 

22  (17) 

0(  0) 

79  (60) 

131 

1970  . 

27  (21) 

17  (13) 

5 ( 4) 

77  (61) 

126 

1971  . 

22  (16) 

31  (23) 

5 ( 4) 

76  (57) 

134 

1972  . 

35  (27) 

37  (29) 

4 ( 3) 

52  (41) 

128 

1973  . 

44  (28) 

30  (19) 

6 ( 4) 

78  (49) 

158 

1974  . 

48  (32) 

27  (18) 

10  ( 7) 

64  (43) 

149 

Total 

277  (24) 

198  (17) 

42  ( 4) 

638  (55) 

1,155 

cpr  status  but  who  died  of  underlying  disease 
before  hospital  discharge); 

(3)  Persons  in  whom  there  was  successful  re- 
suscitation but  brain  damage,  and 

(4)  Failure  (a  patient  who  could  not  be  suc- 
cessfully resuscitated). 

The  critical  care  units  comprise  emergency 
room  (er),  coronary  care  unit  (ecu)  and  inten- 
sive care  unit  (icu).  The  ecu  had  electrocardio- 
graphic monitoring  capabilities  for  all  beds  and 
the  er  and  icu  for  selected  beds,  in  the  early 
years  of  this  study.  Later,  the  icu  also  had  electro- 
cardiographic monitoring  capabilities  for  all  beds. 

The  remainder  of  the  hospital  units  were  iden- 
tified as  noncritical  care  nursing  units.  They 
initially  had  no  fixed  electrocardiographic  moni- 
toring capabilities.  In  the  latter  years  of  the  study, 
one  nursing  unit  (32  beds)  had  complete  and 
another  had  extensive  electrocardiographic  te- 
lemetry monitoring. 

Previous  in-hospital  studies  had  included  a 
large  number  of  cpr’s  occurring  in  the  operating 
theater.6  This  study  excludes  arrests  in  the  oper- 
ating theater. 

Overall  Results 

Table  1 summarizes  overall  results  of  the  ten- 
year  study.  Figure  1 combines  short-term  and 
long-term  survivors  and  shows  a gradual  incre- 
ment in  both  number  of  patients  and  the  per- 
centage of  patients  successfully  resuscitated.  Of 
patients  who  received  cpr  in  the  last  three  years 
of  the  study,  50  percent  were  short-term  or 
long-term  survivors.  Figure  2 relates  hospital 
occupancy  to  the  number  of  electrocardiographic 
monitors. 
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Illness 

Most  of  the  patients  in  whom  cpr  was  used, 
as  well  as  those  successfully  resuscitated,  had 
underlying  cardiac  disease.  Most  of  those  with 
cardiac  disease  were  being  treated  for  acute  myo- 
cardial infarction. 

Two  thirds  of  the  patients  undergoing  cpr  as 
well  as  two  thirds  of  the  long-term  plus  short- 
term survivors  had  cardiac  disease  as  the  under- 
lying cause  of  their  cardiopulmonary  arrest.  More 
than  two  thirds  of  the  group  with  cardiac  disease 
had  acute  myocardial  infarction  as  the  primary 


cause  of  cardiopulmonary  arrest.  Of  the  total,  7 
percent  had  pulmonary  parenchymal  disease,  5 
percent  had  pulmonary  embolization,  7 percent 
had  central  nervous  system  pathologic  conditions, 
3 percent  had  cancer  and  less  than  2 percent 
had  drug  overdose  as  the  underlying  cause  of 
cardiopulmonary  arrest. 

The  percent  of  long-term  and  short-term  sur- 
vivors was  very  similar  in  comparing  patients 
with  cardiac  disease,  that  subgroup  with  acute 
myocardial  infarction  and  patients  with  non-car- 
diac disease  (see  Figure  3). 


Figure  1. — The  number  of  com- 
bined short-term  and  long- 
term survivors  per  year  (dotted 
line)  and  the  percent  of  the 
total  number  of  patients  per 
year  (solid  line)  who  were 
short-term  and  long-term  sur- 
vivors. 


EKG 

MONITORS 


Figure  2. — Hospital  occupancy 
and  number  of  electrocardio- 
graphic (EKG)  monitors  (see 
discussion  in  text). 
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Location  in  Hospital 

Figure  4 summarizes  locations  within  the  hos- 
pital where  cpr  was  carried  out.  The  years  1965 
and  1966  were  not  included  in  this  tabulation 
because  the  coronary  care  unit  began  operation 
in  January  1967.  The  percentage  of  both  long- 
term and  combined  long-term  and  short-term 
survivors  was  greatest  in  the  emergency  room. 

Most  of  the  cpr’s  were  done  where  patient 
monitoring  was  available,  such  as  in  ecu,  icu  or 
er.  Some  nursing  floor  units,  increasing  in  latter 
days  of  the  study,  had  electrocardiographic  moni- 
toring capabilities,  but  those  units  are  not  sep- 
arately identified. 

CPR  and  Its  Effects  Upon  In-Hospital  Mortality 

A long-term  survivor  is  a patient  who  would 
have  died  during  his  hospital  stay  but  was  suc- 
cessfully resuscitated  and  able  to  be  discharged 


due  to  successful  resuscitation.  The  number  of 
long-term  survivors  divided  by  the  number  of 
hospital  deaths  plus  long-term  survivors  gives  the 
index  of  the  overall  success  rate  of  the  resuscita- 
tion program,  as  shown: 

long  term  survivors 

hospital  deaths  plus  long  term  survivors  — Percen 

That  number  relates  to  the  percent  of  patients 
who  would  otherwise  have  perished  but  instead 
were  discharged  from  the  hospital  without  evident 
neurologic  or  cardiopulmonary  residua  from 
their  cardiopulmonary  arrest.  Those  data  are  pre- 
sented in  Tables  2 and  3,  summarizing  data  cov- 
ering the  total  number  of  hospital  and  ecu  patients. 

An  index  of  the  application  of  cpr  throughout 
the  hospital  is  calculated  by  dividing  the  total 
cpr's  by  the  sum  of  hospital  deaths  plus  long- 


Percent 

of 

Group 


LONG-TERM  SURVIVORS 


SHORT-TERM  SURVIVORS 


50- 


total  acute  mi  non  acute  mi 


Non-Cardiac  Patients 


Figure  3. — Percentages  of  long-term  and  short-term  survivors  as  they  relate  to  the  presence  or  absence  of 
cardiac  disease.  Numbers  in  brackets  represent  total  number  of  patients  in  that  group  (1965-1974). 


Percent 

of 


Figure  4. — Percentages  of  long-term  and  short-term  survivors  as  they  relate  to  patient  location  within  hospital 
(1967-1974).  Numbers  of  patients  are  in  brackets. 
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term  survivors.  The  total  hospital  ratio  was  255/ 
4333  or  5.9  percent,  and  in  ecu  60/380  or  21 
percent. 

Discussion 

St.  Joseph  Medical  Center  is  located  in  the 
San  Fernando  Valley  of  California,  an  area  in  the 
northern  portion  of  Los  Angeles  County.  It  serves 
primarily  the  adjacent  residential  communities. 
Some  80  percent  of  patients  admitted  to  hospital 
lived  in  the  San  Fernando  Valley  and  less  than 
1 percent  lived  outside  the  Los  Angeles  area. 

There  had  been  no  pronounced  change  in  the 
type  of  services  offered  nor  patient  population 
treated  during  the  ten  years  of  cpr  data  collection. 

The  average  hospital  stay  of  the  total  hospital 
patient  population  was  6.7  days.  The  cardiac 
patients,  the  largest  single  subgroup  in  cpr  sta- 
tistics, had  an  averaged  stay  of  9.4  days. 

Of  the  total  hospital  patient  population,  26 
percent  were  65  years  of  age,  or  older.  Of  the 
cardiac  patients,  54  percent  were  at  least  65 
years  of  age.  A negative  relationship  between 
increasing  age  and  long-term  survival  has  been 


previously  published8  and  was  confirmed  in  an 
earlier  report1  from  this  institution. 

Cardiac  patients  accounted  for  about  9 percent 
of  the  total  hospital  patient  population. 

The  tabulation  of  overall  hospital  cpr  experi- 
ence shows  a trend  toward  increase  in  the  an- 
nual number  of  cpr’s  as  well  as  the  percentage 
of  long-term  and  short-term  survivors  (see  Figure 
1).  Total  hospital  admissions  did  not  increase 
notably  and  were  not  the  basis  for  the  increasing 
numbers.  A full-time  group  of  physicians  trained 
in  emergency  medicine  and  covering  the  er  24 
hours  a day  began  their  services  July  1,  1973, 
and,  therefore,  were  only  present  during  the  last 
year  and  a half  of  the  study.  The  increase  in  total 
cpr’s  as  well  as  the  percent  of  short-term  and 
long-term  survivors  relates  primarily  to  increas- 
ing training  and  experience  of  hospital  personnel. 
This  improvement  in  cpr  programs  with  time  has 
been  previously  reported.13 

The  increase  in  electrocardiographic  monitors 
was  likely  a contributing  factor  to  the  progres- 
sive increase  in  cpr  frequency  and  success  (see 
Figure  2).  The  relationship  is  surely  not  linear 
and  the  optimal  number  of  these  monitors  for  a 


TABLE  2. — The  Effect  of  Successful  (Long-Term)  CPR  Performance  on  Overall  Hospital  Mortality 


1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1967-1974 

Occupancy 

(Patient  Days/Year)  . . . 

115,654 

117,372 

118,704 

118,159 

115,366 

118,316 

119,503 

126,153 

949,227 

Deaths  

563 

603 

630 

427 

499 

436 

442 

478 

4,078 

CPR  Long-Term  Survivors  . 

23 

26 

30 

27 

22 

35 

44 

48 

255 

Deaths  and  CPR 
Long-Term  Survivors  . . . 

586 

629 

660 

454 

521 

471 

486 

526 

4,333 

CPR  Long-Term  Survivors 
as  a percent  of  Deaths  and 
CPR  Long-Term  Survivors 

4% 

4% 

5% 

6% 

4% 

7% 

9% 

9% 

5.9% 

CPR  = cardiopulmonary  recuscitation 


TABLE  3. — The  Effect  of  Successful  (Long-Term)  CPR  Performance  on  CCU  Mortality 

1967  1968  1969  1970  1971  1972  1973  1974  1967-1974 


Occupancy  (Patient  Days/Year)  1,612 

Deaths  18 

CPR  Long-Term  Survivors  10 

Deaths  and  CPR  Long-Term  Survivors  28 

CPR  Long-Term  Survivors  as  a Percent  of 

Deaths  and  CPR  Long-Term  Survivors 36% 

CCU  = coronary  care  unit 

CPR  = cardiopulmonary  recuscitation 


1,721 

1,871 

1.992 

2,471 

2,436 

2,340 

2,564 

17,007 

34 

36 

28 

33 

20 

32 

47 

248 

9 

9 

8 

4 

7 

10 

9 

66 

43 

45 

36 

37 

27 

42 

56 

314 

21% 

20% 

22% 

11% 

26% 

24% 

16% 

21% 
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successful  cpr  program  cannot  be  presented.  The- 
oretically it  would  be  optimal  to  monitor  every 
hospital  patient  from  admission  to  discharge.  The 
cost  of  such  an  approach  in  terms  of  personnel, 
equipment  purchase  and  maintenance  does  not 
appear  feasible  at  this  time.  Nevertheless,  con- 
centration of  patients  at  higher  than  average  risk 
of  cardiopulmonary  arrest  in  critical  care  (icu/ 
ccu/er)  nursing  units  is  a logical  alternative. 

The  number  of  cpr’s  decreased  in  the  last  two 
years  of  the  study  as  the  number  of  electrocardi- 
ographic monitors  increased.  This  observation 
raises  the  question  as  to  whether  some  cardio- 
pulmonary arrests  were  prevented  by  recognition 
and  early  treatment  of  premonitory,  dangerous 
arrhythmias. 

Illness 

Two  thirds  of  patients  undergoing  cpr  had 
cardiac  disease  and  nearly  half  had  acute  myo- 
cardial infarction  as  the  underlying  basis  for  car- 
diopulmonary arrest.  Because  cardiac  patients 
constitute  a relatively  small  percentage  of  the 
total  hospital  population,  selection  of  this  group 
of  patients  for  more  intensive  monitoring  seems 
indicated.  The  type  of  monitoring  indicated  is 
outside  the  scope  of  this  study.  If  acute  cardiac 
arrhythmias  are  the  primary  basis  for  arrest,  then 
electrocardiographic  monitoring  would  be  the 
technique  of  choice.  This  approach  has  been  de- 
scribed previously.11  Other  techniques  for  moni- 
toring critically  ill  patients,  such  as  on-line  arterial 
blood  gas  analysis,  may  be  indicated  in  the 
future.15’16 

The  incidence  of  both  short-term  and  long- 
term survivors  is  surprisingly  similar  when  com- 
paring cardiac  patients,  with  or  without  acute 
myocardial  infarction,  and  other  patients.  This 
observation  came  as  a surprise.  The  basis  for 
this  pronounced  similarity  among  diverse  groups 
is  uncertain. 

Location  in  Hospital 

Almost  two  thirds  of  cpr  patients  were  being 
treated  in  the  critical  care  areas  (icu/ccu/er) 
at  the  time  of  the  arrest.  This  group  plus  the 
electrocardiographic  monitored  patients  in  the 
specialized  nursing  care  units  account  for  over 
two  thirds  of  cpr  patients  in  the  later  years  of 
this  study.  In  other  words,  most  of  the  patients 
destined  to  suffer  a cardiopulmonary  arrest  had 
already  been  identified  as  requiring  greater  care 


than  that  available  in  a nonmonitored  nursing 
unit.  The  other  possibility — that  patients  who  are 
not  being  monitored  will  less  frequently  receive 
needed  cpr — cannot  be  rejected  completely.  Per- 
sonal observations  during  the  last  five  years  of 
the  study  showed  that  acutely  ill  patients  with 
cardiac  disease  were  seldom  in  an  unmonitored 
nursing  unit. 

The  er  had  the  largest  percent  of  long-term 
survivors,  a testimony  to  the  er  medical  and 
nursing  staff’s  abilities  to  successfully  manage 
acutely  ill  patients. 

CPR  and  Its  Effect  on  In-Hospital  Mortality 

Evaluation  of  the  success  of  a cpr  program  is 
difficult.  The  number  of  short-term  and  long-term 
survivors  does  not  relate  to  total  hospital  admis- 
sions, discharges  or  occupancy.  The  populations 
served  by  various  hospitals  may  be  very  dissimilar 
in  age  or  underlying  pathologic  conditions. 

The  relation  of  short-term  and  long-term  sur- 
vivors to  the  total  number  of  cpr  patients  is  help- 
ful in  evaluating  the  cpr  program.  Those  data  are 
presented. 

The  ultimate  goal  of  a cpr  program  is  the  hos- 
pital discharge  in  prearrest  condition  of  patients 
who  have  died — that  is,  undergone  a cardiopul- 
monary arrest.  The  number  of  long-term  and  short- 
term survivors  reflects  upon  the  successful  imple- 
mentation of  a cpr  procedure,  but  the  successful 
discharge  of  a neurologically  intact  patient  is 
what  really  counts. 

If  we  assume  that  patients  who  have  had  a 
cardiopulmonary  arrest  would  die  in  the  absence 
of  cpr,  then  the  addition  of  the  number  of  long- 
term survivors  to  the  number  of  patient  deaths 
would  reflect  the  expected  number  of  deaths  in 
the  absence  of  cpr. 

If  the  figures  presented  represent  an  average 
hospital — and  this  writer  has  no  way  of  speaking 
for  or  against  that  concept — then  the  number  of 
hospital  deaths  would  be  5.9  percent  greater  in 
the  absence  of  cpr.  This  figure  extrapolated  to 
national  or  international  levels  is  staggering. 

The  21  percent  success  rate  over  eight  years  in 
the  ecu  is  an  even  more  impressive  figure  and  is 
compatible  with  previous  reports  showing  a pro- 
nounced decrease  in  mortality  in  patients  with 
acute  myocardial  infarction  since  the  inception 
of  ecu’s. 
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Conclusion 

Ten  years  of  in-hospital  cpr  experience  is 
tabulated. 

A technique  for  evaluating  the  impact  of  cpr 
on  hospital  mortality  is  presented.  This  technique 
is  also  applied  to  specific  areas  of  the  hospital. 

The  increasing  magnitude  and  effectiveness  of 
the  cpr  program  over  ten  years  is  outlined. 

The  association  between  hospital  location,  elec- 
trocardiographic monitoring,  patient  illness  and 
factors  of  long-term  and  short-term  survival  is 
considered.  The  lack  of  association  between  pri- 
mary illness  and  long-term  and  short-term  survi- 
val also  is  presented. 

Patients  at  high  risk,  as  shown  by  the  necessity 
of  cpr,  are  concentrated  in  critical  care  nursing 
units. 
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Treatment  of  Corneal  Herpes  Simplex  in  Children 

In  my  experience  it  has  been  far  better  to  use  ointment  rather  than  drops  in 
treating  corneal  herpes  simplex  in  children.  Remember,  to  put  drops  into  the  eyes 
of  a struggling  infant  or  youngster  is  almost  impossible  when  the  child  is  not  co- 
operative. And  of  course  if  he  is  crying  the  drops  are  diluted  immediately  and 
washed  out,  so  there  really  is  little  effect.  You  also  have  to  be  careful  about  drug 
application.  I have  seen  a patient  diagnosed  as  having  a dendritic  lesion  of  the 
cornea,  a two-year-old  child,  and  we  prescribed  doxuridane  (idu)  ointment  every 
four  hours,  five  times  a day.  The  patient  was  brought  back  two  days  later  . . . and 
the  lesion  had  enlarged.  Well,  either  that  patient  was  iDU-resistant  or  the  drug 
was  not  getting  in  properly.  I asked  the  mother,  “How  did  you  put  the  drug  in?” 
And  she  took  some  ointment  and  squeezed  it  out  onto  her  little  finger  and  rubbed 
it  into  the  upper  lid.  And  I do  not  think  that  is  an  isolated  instance. 

— PETER  R LAIBSON,  MD,  Philadelphia 

Extracted  from  Audio-Digest  Ophthalmology  Vol.  15,  No.  17, 
in  the  Audio-Digest  Foundation’s  subscription  series  of  tape- 
recorded  programs.  For  subscription  information:  1577  East 

Chevy  Chase  Drive,  Glendale,  CA  91206 
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Food  Insurance  and 
Individual  Health  Accounts 

A New  Approach  to  Health  Care  Financing 

JAY  M.  DAVIS,  MD,  PhD,  Areata,  California 


Health  insurance — national  or  otherwise — is 
no  answer  to  rising  costs  of  health  care.  It  cannot 
solve  the  problem.  Because,  to  a large  extent,  it 
is  the  problem. 

The  continuing  rise  in  medical  costs  is  directly 
traceable  to  the  rise  in  health  insurance — to  the 
rise  in  third-party  payments.  This  should  come  as 
no  surprise.  After  all,  if  two  persons  enter  into 
a contract  for  services,  but  a third  person  foots 
the  bill,  neither  the  provider  nor  the  recipient 
will  attempt  to  control  costs.  And  this  is  precisely 
what  happens  in  today’s  “health  market.”  Why 
not  spend  a few  extra  days  in  the  hospital  re- 
cuperating, why  not  have  that  plastic  surgery 
done?  Why  not  do  a CT  scan,  or  colonoscopy 
or  triple-vessel  bypass?  After  all,  as  the  sweet 
refrain  goes,  “the  insurance  pays  for  it.” 

Health  insurance  has  failed  because  modern 
health  care  is  not  an  insurable  item.  To  put  this 
into  proper  perspective,  consider  life  insurance. 
A person  buying  life  insurance  pays  regular  pre- 
miums so  that  when  he  dies  his  beneficiaries  will 
be  compensated.  The  system  works  because  people 
are  not  in  a rush  to  collect  their  benefits. 

Hunger  Insurance 

By  contrast,  let  us  invent  hunger  insurance. 
With  such  a plan,  a person  would  pay  a fixed 
premium  to  insure  against  hunger.  Then,  if  he 
became  hungry,  he  could  take  his  policy  to  any 
supermarket  where  he  would  be  entitled  to  the 
necessary  food  to  relieve  his  hunger. 

One  can  easily  imagine  the  situation  that  would 
develop.  Checkout  lines  would  become  clogged 

Reprint  requests  to:  Jay  M.  Davis,  MD,  PhD,  Areata  Family 
Medical  Group,  Inc.,  Areata  Family  Health  Center,  4555  Valley 
West  Boulevard,  Areata,  CA  95521. 


as  clerks  read  policies  to  find  if  steak  and  lobster 
were  covered.  With  nobody  paying  cash,  book- 
keeping and  billing  departments  would  have  to 
be  established.  Increased  paperwork  would  mean 
increased  staff  which  would  mean  increased  prices. 

And  with  price  no  object,  people  would  de- 
mand fancier  markets  and  fancier  foods.  Modern 
technology  would  be  quickly  applied  as  markets 
competed  for  the  food  insurance  dollars.  “Food 
care  specialists”  and  other  ancillary  personnel 
would  be  trained  to  enhance  the  “supermarket 
experience.”  Expensive  prepared  delicacies  would 
abound  and  replace  simple  meat  and  potatoes. 
Soon,  gastronomic  profiles  might  be  run  on  each 
client  to  see  which  foods  were  most  appropriate 
for  him,  and  computerized  printouts  could  guide 
his  selection  of  foods.  To  let  a patron  walk  the 
aisles  of  a market  without  such  a diagnostic 
workup  would  be  gastronomic  malpractice. 

The  cost  of  these  developments  would  be 
staggering.  Food  prices  would  rise  precipitously. 
But  patrons  would  not  have  to  worry:  their  in- 
surance would  pay  the  bills. 

Alas,  health  insurance  is  much  closer  to  food 
insurance  than  to  life  insurance.  And  that  is 
precisely  why  it  does  not  work.  Insurance  is 
workable  only  to  the  extent  that  the  insured  event 
is  an  undesirable  one. 

Life  insurance  works  because  people  do  not 
want  to  die.  Food  insurance  would  not  work 
because  people  love  to  eat.  And  health  insurance 
stopped  working  when  people  lost  their  fear  of 
doctors. 

The  failure  of  private  health  insurance  is  evi- 
dent from  the  skyrocketing  cost  of  premiums.  The 
failure  of  federal  programs  is  seen  in  massive  cost 
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overruns  and  the  near  bankruptcy  of  the  Social 
Security  System. 

The  response  of  private  insurance  companies 
has  been  to  urge  doctors  and  patients  to  curb 
their  spending  of  insurance  dollars.  The  govern- 
ment response  has  been  more  predictable:  more 
agencies  and  more  bureaucracy.  We  have  psro, 
hsa  and  battalions  of  new  bureaucrats — all  of 
which  simply  add  more  paper  and  payroll  to  the 
swollen  costs. 

Yet  all  these  efforts  are  doomed  to  fail  because 
they  ignore  the  fundamental  problem:  neither 
the  provider  not  the  recipient  is  motivated  to 
watch  expenses.  Any  system  of  health  care  that 
fails  to  provide  an  incentive  for  such  cost  control 
is  bound  to  be  unnecessarily  expensive. 

Suffice  it  to  say  that  I think  there  is  a better 
way.  Let  me  present  it  briefly. 

Individual  Health  Accounts 

The  basic  concept  is  the  Individual  Health  Ac- 
count (iha).  Into  this  account  a person  makes 
monthly  payments — just  as  he  does  today  with 
his  health  insurance.  However,  the  money  re- 
mains his,  and  he  receives  a quarterly  accounting 
from  the  insurance  company.  Moreover,  when 
he  dies,  the  funds  are  part  of  the  inheritance  he 
leaves.  But  I am  getting  ahead  of  myself. 

When  a person  goes  to  a doctor,  emergency 
room  or  hospital,  he  takes  his  passbook  with  him, 
and  pays  his  bill  with  the  appropriate  “check” 
drawn  against  his  account. 

There  is  a maximum  amount  of  money  required 
in  each  iha,  depending  on  the  person’s  age,  sex, 
dependents  and  other  statistical  risk  factors.  This 
would  be  a sizable  sum  to  provide  a cushion 
against  likely  expenses.  With  such  a cushion  pa- 
tients would  not  hesitate  to  seek  the  care  they 
really  need.  However,  after  this  maximum  is 
reached,  any  overflow  is  paid  directly  to  the  in- 
dividual person.  He  may  spend  this  overflow 
money  any  way  he  wishes  (not  necessarily  on 
health  care).  In  this  fashion,  a real  incentive  is 
provided  for  cost  control. 

Therefore,  a patient  needing  renal  dialysis  is 
likely  to  choose  home  dialysis  at  $3,000  a year 
rather  than  spending  $12,000  to  go  to  a dialysis 
center.  (After  $3  billion  has  been  spent,  the 
government  is  still  “looking  into”  the  possi- 
bility of  home  dialysis  payment  under  Medicare.) 
Or,  an  octogenarian  who  “could  benefit”  from 
a bypass  operation  may  instead  decide  to  leave 


that  $10,000  to  his  grandchildren.  And  finally, 
an  outpatient  may  one  day  ask,  “Do  I really  need 
that  ct  scan  or  skull  series  just  because  I have 
this  headache?” 

As  patients  begin  to  see  how  their  health  care 
funds  are  being  spent  they  will  begin  to  assert 
some  control  over  them.  Like  shoppers  in  super- 
markets, they  will  begin  looking  at  prices  and 
deciding  what  is  necessary  and  what  is  not.  Ob- 
viously, they  will  need  advice  from  their  doctors 
to  make  these  choices,  but  if  they  do  not  like  the 
advice  they  get  from  one  physician  they  may  well 
check  with  another. 

An  advantage  of  this  system  is  that  patients 
will  no  longer  have  to  read  the  fine  print  on  their 
insurance  contracts.  If  they  wish  to  visit  an  emer- 
gency room  at  midnight  for  a rash  that  has  per- 
sisted for  four  months,  they  will  simply  have  to 
pay  the  consequences — out  of  their  iha.  Similarly, 
the  distinction  between  elevation  of  a bladder 
(acceptable)  and  elevation  of  a breast  (currently 
unacceptable)  would  disappear.  The  hand  that 
controls  the  purse  would  control  the  decision. 
And  that  hand  would  belong  to  the  patient. 

But  what  about  patients  who  are  not  working 
and  do  not  contribute  to  an  iha?  What  about  a 
welfare  patient  covered  by  Medicaid?  This  seg- 
ment of  population  consumes  enormous  amounts 
of  health  care. 

Obviously  the  state  could  put  funds  into  an  iha 
for  indigents.  But  would  it  be  reasonable  for  such 
patients  to  keep  the  overflow  of  money  when  they 
did  not  put  that  money  in?  And  if  they  cannot 
keep  the  excess  would  they  be  motivated  to  spend 
carefully? 

State  Health  System 

As  an  alternative,  all  persons  without  an  iha 
would  be  assigned  to  the  State  Health  System 
(shs).  Such  patients  would  be  randomly  assigned 
to  a physician.  The  designated  physician  would 
receive  a monthly  fee  for  taking  care  of  that 
patient  and  would  be  responsible  for  all  his  ex- 
penses. Consequently,  if  such  a patient  needs  a 
week  in  the  hospital,  or  a triple  bypass,  or  ct 
scan,  it  is  the  physician  who  foots  the  bill.  And, 
if  the  physician  does  not  feel  that  a particular 
headache  warrants  a ct  scan  and  a neurological 
consultant,  it  is  not  done — unless  the  patient 
wishes  to  pay  for  these  services  himself. 

If  a patient  is  not  satisfied  with  the  service  he 
is  receiving  from  his  physician,  he  is  free  to 
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change  doctors.  As  soon  as  he  does  so,  the  stipend 
is  transferred  from  his  old  to  his  new  physician. 
Therefore,  a physician  who  fails  to  satisfy  his 
State  Health  patients  will  lose  them  then  as  surely 
as  he  will  lose  his  private  (iha)  patients.  In  this 
sense,  there  will  be  a single  standard  of  care;  and 
patients  will  be  the  final  determinant  of  where 
their  health  dollars  go. 

The  monthly  fee  paid  to  a physician  would 
reflect  the  patient’s  age,  sex,  dependents  and 
those  other  variables  known  to  affect  his  risk.  To 
get  physicians  to  participate,  these  fees  would 
have  to  reflect  current  economic  realities.  Any 
physician  taking  part  in  the  program  would  have 
to  accept  all  patients  assigned  to  him  (that  is,  he 
could  not  refuse  patients  who  were  sick  and 
likely  to  be  costly).  This  State  Health  System,  of 
course,  is  nothing  more  than  a Health  Mainten- 
ance Organization. 

A Two-Tier  Health  Plan 

What  I am  suggesting,  then,  is  a two-tier  health 
plan.  In  one  case,  the  iha,  it  is  the  patient  who 
is  given  charge  of  his  finances.  He  receives  the 
services,  and  he  decides  where  and  how  his  money 
will  be  spent.  He  is  rewarded  for  careful  spend- 
ing, and  the  surplus  is  his.  Most  people  would 
be  covered  with  iha’s. 

But,  for  those  persons  without  an  Individual 
Health  Account,  the  cost  is  paid  by  the  state.  But 
the  control  is  not  exercised  at  a distance  by  people 
with  only  a vague  knowledge  of  the  particular 
patient-doctor  interaction.  Rather  it  is  the  pro- 
vider who  is  made  responsible  for  the  patient-care 
costs.  This  removes  some  of  the  prerogatives  from 
a patient — but  he  has  already  been  totally  freed 
of  any  financial  responsibility.  And  he  still  retains 
the  freedom  to  switch  doctors. 

In  both  cases,  the  cost  control  is  exercised  at 
the  point  where  costs  are  initiated:  the  patient- 


doctor  interface.  This  is  crucial.  We  have  repeat- 
edly seen  how  ineffective  it  is  to  try  to  control 
costs  from  a distance.  Only  when  the  costs  are 
controlled  by  either  the  provider  or  the  recipient 
(not  some  distant  bureaucrat)  will  the  costs  of 
care  become  affordable. 

A few  additional  points  bear  mentioning.  First, 
a person  is  not  locked  into  one  aspect  of  the 
system  or  the  other.  A person  who  exhausts  his 
iha  is  immediately  transferred  to  the  State  Health 
System.  Similarly,  a person  can  always  switch  back 
to  the  Individual  Health  Account  system  as  soon 
as  he  is  contributing.  But  he  is  always  under  one 
system  or  the  other.  Never  again  will  there  be  a 
third  party  arrangement  where  neither  the  re- 
cipient of  the  services  nor  the  provider  of  the 
services  is  responsible  for  the  costs. 

Second,  physicians  covering  State  Health  pa- 
tients would  undoubtedly  need  some  kind  of 
catastrophic  health  coverage  to  provide  for  those 
rare  patients  with  staggering  but  necessary  ex- 
penses. A 20-day  coma  or  multisurgery  accident 
victim  could  easily  bankrupt  a physician.  Hence, 
a limit  would  have  to  be  set  on  the  provider’s 
financial  liability. 

Finally,  consider  the  administrative  cost  of  such 
a system.  Gone  would  be  the  hordes  of  insurance 
forms,  billing  clerks  and  claims  committees.  Ab- 
sent would  be  Medicaid  stickers,  emergency  au- 
thorizations and  interminable  correspondence  to 
find  out  what  is  covered  under  various  policies 
or  rules.  The  money  saved  in  this  streamlining 
would  be  phenomenal.  No  longer  would  25  per- 
cent to  50  percent  of  every  health  dollar  go  for 
administration.  Health  care  dollars  would  be  spent 
on  health  care. 

I have  described  what  I consider  an  alternative 
for  health  insurance.  It  keeps  the  cost  control  in 
the  hands  of  the  doctor  and  patient.  It  is  a blue- 
print for  a workable  system  of  universal  health 
care  without  the  nightmare  of  third  parties. 
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Recognition  of  the 
Wenckebach  Phenomenon 

WILLIAM  R.  CABEEN,  JR„  MD 
NIGEL  K.  ROBERTS,  MD 
JOHN  S.  CHILD,  MD 
Los  Angeles 

Atrioventricular  (av)  nodal  Wenckebach  con- 
duction is  a common  clinical  occurrence,  fre- 
quently associated  with  acute  inferior  infarction 
or  increased  vagal  tone,  which  is  easily  recognized 
by  clinicians1  (Figure  1). 

The  Wenckebach  phenomenon,  however,  rep- 
resents a conduction  abnormality  that  can  occur 
at  many  other  levels  in  the  cardiac  conduction 
system  (see  Table  1 in  Summary  section),  a fact 
that  is  less  well  appreciated,  frequently  resulting 
in  its  lack  of  recognition  at  those  other  levels.  In 
addition  to  allowing  the  satisfaction  of  a proper 
electrocardiographic  diagnosis,  realization  of  the 
presence  of  the  Wenckebach  phenomenon,  a type 
of  abnormal,  depressed  conduction,  shows  the 
existence  of  a conduction  abnormality  at  that 
level  and  therefore  allows  for  more  accurate 
prognostication  and  appropriate  treatment.  The 
treatment  required,  or  the  effect  of  documentation 
of  an  abnormality  of  conduction  will  depend  on 
the  location  of  the  abnormality  and  whether  or 
not  it  results  in  symptoms. 

Several  case  examples  will  be  presented  which 
illustrate  the  Wenckebach  phenomenon  at  levels 
other  than  the  av  node  during  antegrade  conduc- 
tion to  allow  discussion  of  the  general  features  of 
the  Wenckebach  structure  that  permit  its  recog- 
nition wherever  it  occurs. 

Case  1.  The  patient  is  a 56-year-old  man  with 
a three-year  history  of  mild  exertional  angina 
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pectoris.  An  episode  of  severe  substernal  chest 
pain  occurred  associated  with  nausea  and  light- 
headedness, and  the  patient  was  admitted  to  the 
Cardiac  Care  Unit,  University  of  California,  Los 
Angeles,  School  of  Medicine.  Serial  electrocardio- 
grams and  enzymes  documented  the  evolution  of 
an  acute  inferior  myocardial  infarction.  On  the 
second  day  of  his  hospital  stay,  an  irregular  atrial 
rhythm  (Figure  2)  was  noted,  characterized  by 
grouped  beating  with  progressively  shorter  pp 
intervals  followed  by  a pause  and  a repeat  of  the 
pattern;  thereby  showing  sinoatrial  Wenckebach 
block2  (see  discussion).  This  was  followed  by 
approximately  24  hours  of  sinus  bradycardia  (rate 
50  beats  per  minute)  and  then  by  a return  to 
normal  sinus  rhythm. 

Case  2.  A 73-year-old  man  had  a long  history 
of  coronary  artery  disease  and  had  had  two  pre- 
vious myocardial  infarctions  followed  by  typical 
exertional  angina  for  several  years.  He  was  ad- 
mitted after  a severe  bout  of  chest  pain  and  was 
found  to  have  an  acute  anterior  myocardial  in- 
farction. Two  days  later  an  accelerated  idioven- 
tricular rhythm  developed  with  retrograde  con- 
duction to  the  atria  (Figure  3).  The  retrograde 
va  (ventriculoatrial)  conduction  occurred  with 
the  Wenckebach  structure  resulting  in  (1)  pro- 
gressively longer  conduction  times  (r-p  intervals) 
until  conduction  failed  (resulting  in  a pause  in 
atrial  rhythm — Figure  3 right)  or  (2)  progres- 
sively longer  conduction  times  until  the  P wave 
was  delayed  enough  to  allow  return  to  the  ven- 
tricles— a reciprocal  beat — and  subsequent  repeat 
of  this  cycle  (Figure  3,  left). 

Case  3.  A 72-year-old  Oriental  woman  was 
admitted  to  the  psychiatric  service  for  treatment 
of  depression.  She  had  a previous  history  of  pre- 
mature ventricular  contractions  which  had  been 
treated  with  quinidine  in  the  past.  Although  there 
had  been  no  clinical  history  of  chest  pain  or  in- 
farction, a 12-lead  electrocardiogram  showed  a 
qs  pattern  in  leads  V,  to  V3  suggesting  probable 
previous  anteroseptal  myocardial  infarction.  Be- 
cause of  this  finding,  it  was  felt  likely  that  the 
previous  ventricular  ectopy  was  due  to  arterio- 
sclerotic cardiovascular  disease.  As  part  of  the 
treatment  for  depression,  therapy  was  begun  with 
imipramine,  a tricyclic  antidepressant.  The  pa- 
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tient  was  subsequently  noted  to  have  an  irregular 
cardiac  rhythm  and  a 24-hour  Holter  electro- 
cardiogram monitor  was  done,  a portion  of  which 
is  presented  in  Figure  4.  It  shows  sinus  rhythm 
with  ventricular  extrasystoles  occurring  in  an 
alternating  bigeminal  and  trigeminal  pattern.  Note 
that  each  successive  qrs  of  supraventricular  origin 
is  followed  by  a ventricular  premature  complex. 
The  coupling  interval  increases  until  a supra- 
ventricular qrs  fails  to  be  followed  by  a ventricu- 
lar beat  and  that  this  cycle  repeats  resulting  in 
the  alternation  between  “bigeminy”  and  “tri- 
geminy.” If  these  ventricular  beats  are  due  to 
ventricular  reentry  (the  mechanism  most  com- 
monly felt  to  be  responsible  for  premature  ven- 
tricular contractions),  the  progressively  longer 
conduction  time  (Coupling  interval)  followed  by 
failure  of  conduction  (failure  of  ventricular  com- 
plex to  appear  after  a supraventricular  complex) 
suggests  Wenckebach  conduction  in  the  reentry 
loop  (see  Figure  4 and  discussion).3  If  the  ven- 
tricular beats  are  due  to  an  ectopic  (but  not  para- 
systolic) ventricular  focus,  the  progressive  in- 
crease in  coupling  interval  followed  by  failure  of 
appearance  of  a ventricular  beat  also  suggests 
the  Wenckebach  phenomenon — that  is,  Wencke- 
bach exit  block  from  that  ectopic  focus.4 

Discussion 

The  Wenckebach  phenomenon  represents  an 
abnormality  in  conduction  of  the  cardiac  impulse 
from  one  area  of  the  heart  across  a conduction 
path  to  another  area.  Its  occurrence  during  con- 
duction across  the  av  node  is  the  form  with  which 
most  clinicians  are  well  acquainted  and  is  that 


first  described  by  Wenckebach  from  inspection 
of  pulse  tracings.1 

When  typical  antegrade  av  Wenckebach  con- 
duction occurs  one  is  alerted  on  electrocardio- 
grams by  the  failure  of  a P wave  to  conduct  to  the 
ventricles.  On  subsequent  analysis,  one  finds  the 
features  that  lead  to  the  diagnosis  of  the  Wencke- 
bach mechanism  as  a cause.  When  Wenckebach 
conduction  occurs  at  a different  level,  these  same 
features  are  present  and  once  recognized  will 
allow  one  to  diagnose  the  Wenckebach  phenom- 
enon there  as  well.  These  features  include: 

1.  Progressive  conduction  delay  from  the  prox- 
imal area  across  conduction  tissue  to  the  distal 
area  until  conduction  fails  resulting  in  a pause 
before  repeat  of  this  cycle.  In  the  case  of  av 
Wenckebach  conduction,  there  is  progressive  de- 
lay in  conduction  from  the  atria  (proximal  area) 
across  the  av  node  (the  conduction  path)  to  the 
ventricles  (the  distal  area)  manifesting  as  pro- 
gressive pr  prolongation.  Therefore,  as  illustrated 
diagramatically  in  Figure  1,  the  pr  goes  from  15 
(hundredths  of  a second)  to  35,  to  45  to  50  until 
the  P wave  fails  to  conduct. 

2.  Progressive  decrease  in  the  increment  of 
delay  through  the  cycle.  In  typical  av  Wencke- 
bach conduction,  although  each  pr  is  longer  than 
the  preceding  one  (as  above),  the  amount  by 
which  it  is  longer — the  increment — decreases. 
This  is  indicated  in  Figure  1 below  where  the 
successive  increments  are  20  (35  minus  15),  10 
(45  minus  35)  and  5 (50  minus  45). 

3.  Progressive  shortening  of  activation  intervals 
followed  by  a pause.  This  is  a direct  result  of 
feature  2.  The  distal  area  is  activated  at  shorter 
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Figure  1. — Diagramatic  Representation  of  Atrioventricular  Nodal  Wenckebach  Upper:  Electrocardiographic 
appearance,  Lower:  Ladder  diagram.  Note  (1)  constant  atrial  cycle  length  (80)  indicated  in  the  ladder  diagram 
at  the  atrial  level  A;  (2)  progressive  AV  conduction  delay  indicated  in  the  ladder  diagram  at  the  atrioventricular 
AV  with  progressive  decrease  in  increment  of  increase;  (3)  progressive  decrease  in  ventricular  cycle  length  (RR 
interval)  indicated  in  the  ladder  diagram  at  the  ventricular  level  V,  and  (4)  pauses  in  ventricular  rhythm  which 
are  less  than  twice  the  basic  atrial  cycle  length.  (All  intervals  are  indicated  in  hundredths  of  a second.)  The 
ladder  diagram  is  also  illustrative  of  Wenckebach  when  it  occurs  at  other  levels  with  the  corresponding  proximal 
area,  conduction  path  and  distal  area  indicated  in  parentheses  at  the  left. 
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and  shorter  intervals  until  there  is  failure  of  ac- 
tivation and  a pause.  In  av  Wenckebach  conduc- 
tion this  manifests  as  progressive  shortening  of 
the  rr  interval.  Note  in  Figure  1,  the  rr  is  100, 
90,  85  then  125  (pause)  and  repeat.  As  each 
impulse  is  conducted,  its  arrival  in  the  distal  area 
is  delayed  so  that  the  cycle  length  in  the  distal 
area  is  longer  than  the  cycle  length  in  the  proxi- 
mal area  (rr  is  longer  than  pp).  However,  be- 
cause of  feature  2 above,  the  amount  the  arrival 
is  delayed,  compared  to  arrival  of  the  previous 
impulse,  decreases  (the  increment  decreases) 
therefore  each  subsequent  activation  interval  (rr 
in  av  Wenckebach)  is  shorter  than  the  one  pre- 
ceding it  and  therefore  the  activation  intervals 
shorten.  Thus,  the  rate  of  the  distal  area  appears 
to  accelerate  during  each  cycle. 

4.  The  pause  is  less  than  twice  the  cycle  length 
of  the  proximal  or  distal  area.  The  pause  due  to 
failure  of  conduction  from  proximal  to  distal  area 
is  reduced  by  the  amount  of  the  increments  of 
delay  preceding  it.  In  av  Wenckebach  (Figure  1) 
the  pause  is  less  than  twice  the  pp  or  any  rr  of 
the  cycle.  It  is  twice  the  pp  (160)  minus  the  sum 
of  the  increments  (160  — [20+  10  + 5]  = 125). 

When  the  Wenckebach  phenomenon  occurs 
during  conduction  other  than  antegrade  through 
the  av  node,  as  in  Figure  1,  one  finds  the  same 
features  but  because  it  is  occurring  in  another 
area,  the  effect  on  various  portions  of  the  electro- 
cardiogram will  be  different  (such  as  pp,  rr,  pr, 
and  so  forth).  Note  that  the  ladder  diagram  in 
Figure  1 indicating  atrial  activity  (a);  av  con- 
duction (av),  and  ventricular  activity  (v)  can 


also  be  used  to  illustrate  Wenckebach  conduction 
structure  at  any  other  level.  The  proximal  area 
corresponds  to  the  atrium,  the  conduction  path  to 
the  av  node  and  the  distal  area  to  the  ventricles 
in  this  diagram  (indicated  in  parentheses  at  the 
left  of  the  ladder  diagram  in  Figure  1). 

When  the  Wenckebach  phenomenon  occurs 
during  conduction  from  the  sinus  node  (proximal 
area)  across  the  sinoatrial  junctional  tissue  (con- 
duction path)  to  the  atria  (distal  area)  one  has 
so-called  sa  (sinoatrial)  Wenckebach  block  as  in 
case  1 (Figure  2).  Activity  of  the  sinus  node  and 
sa  conduction  intervals  are  not  manifest  on  the 
surface  electrocardiogram,  but  progressive  short- 
ening of  the  pp  interval  followed  by  a pause  less 
than  twice  any  pp  interval  shows  the  features  of 
and  allows  the  diagnosis  of  the  Wenckebach 
phenomenon.2  This  structure  is  indicated  by  the 
ladder  diagram  below  in  Figure  2.  The  Wencke- 
bach structure  and,  therefore,  the  ladder  diagram 
is  the  same  as  in  av  Wenckebach  (Figure  1) 
except  that  the  anatomical  levels  indicated  by 
the  ladder  diagram  differ.  The  postulated  sinus 
firing  and  sinoatrial  conduction  cannot  be  directly 
seen  on  the  surface  tracing  but  the  atrial  activity, 
typical  of  the  distal  area  in  the  Wenckebach 
structure  shows  its  presence.  Because  the  patient 
had  manifest  sa  Wenckebach  conduction  as  illus- 
trated here,  it  is  likely  that  the  period  of  sinus 
bradycardia  that  occurred  transiently  (not  illus- 
trated) was  due  to  2:1  sa  block,  especially  in 
view  of  the  fact  that  the  rate  of  the  bradycardia 
was  approximately  half  the  earlier  manifest  sinus 
rate  as  in  Figure  2. 


Figure  2. — Sinoatrial  Wenckebach.  Note  decrease  in  PP  interval  (65  to  55,  and  so  forth)  followed  by  a pause 
less  than  twice  any  PP  interval;  features  of  the  distal  area  in  the  Wenckebach  phenomenon.  Note  also  the 
similarity  of  the  ladder  diagram  here  with  that  in  Figure  1 except  that  here  the  atrium  is  the  distal  area  and 
thus  is  indicated  in  the  lower  level  of  the  ladder  diagram.  The  diagramed  sinus  and  sinoatrial  junction 
activity  in  the  ladder  diagram  is  inferred  as  activity  of  these  areas  is  not  directly  recorded  on  the  surface 
electrocardiogram.  (Intervals  are  indicated  in  hundredths  of  a second.) 
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It  should  be  pointed  out  that  SA  Wenckebach 
conduction  can  be  thought  of  as  a form  of  exit 
block — that  is,  sa  exit  block.  When  other  foci 
dominate  the  cardiac  rhythm  (such  as  atrial, 
junctional  or  ventricular  ectopic  rhythms)  the 
Wenckebach  phenomenon  can  occur  during  exit 
of  the  impulse  from  such  ectopic  foci.  Again  the 
manifestation  will  be  that  of  the  distal  area  in 
the  Wenckebach  structure — that  is,  progressive 
decrease  in  activation  interval,  followed  by  a 
pause  and  repeat.  Similarly  the  structure  can  be 
illustrated  by  a laddergram  such  as  Figure  1 with 
the  “proximal  area”  corresponding  to  the  actual 
ectopic  focus,  the  “conduction  path”  to  the  exit 
pathway  and  the  distal  area  to  the  activation  of 
the  locale  of  the  focus  (such  as  atrium,  junction 
or  ventricle).  Again,  the  activity  of  the  proximal 
area  (the  ectopic  focus  itself)  and  the  conduction 
path  will  not  be  seen  on  the  surface  electrocardio- 
gram but  the  behavior  of  the  distal  area  (atrial, 
junctional  or  ventricular)  activation  shows  the 
features  of  and  allows  the  diagnosis  of  the 
Wenckebach  phenomenon. 

In  case  2,  by  analyzing  the  ventricular  and 
atrial  activity  and  their  relationship  one  again 
recognizes  the  Wenckebach  structure,  but  in  this 
case  it  occurs  during  retrograde  av  conduction 
from  the  ventricles  ( the  proximal  area  related 
to  the  direction  of  progression  of  the  impulse) 
across  the  av  node  (the  conduction  path)  to  the 
atria  (the  distal  area,  again  with  respect  to  the 
direction  of  travel  of  the  impulse).  This  case  has 
the  additional  feature  of  return  activation  of  the 
ventricles,  an  echo  beat  (the  narrowed  qrs’s), 
when  the  atrial  activation  is  late  enough  with 
respect  to  the  previous  qrs.  One  can  see,  then, 


in  the  ladder  diagram  in  Figure  3 the  following: 

• Progressive  conduction  delay  retrogradely 
across  the  av  node,  that  is,  progressive  increase 
in  r-p  interval  from  10  to  30  to  37, 

• Progressive  decrease  in  increment  of  delay 
from  18  to  5 resulting  in 

• Progressive  shortening  of  activation  intervals 
— that  is,  pp  intervals — and  then, 

• A pause  in  activity  (atrial)  less  than  twice 
the  basic  cycle  length. 

Again,  one  discovers  the  components  of  and 
thereby  diagnoses  the  Wenckebach  phenomenon. 

In  case  3 (Figure  4)  careful  inspection  also  will 
show  such  components,  but  because  the  structure 
is  at  a different  level  the  manifestations  will  be 
different.  Note  in  Figure  4 that  each  sinus  con- 
ducted qrs  is  followed  by  ventricular  premature 
complex  (bigeminy)  but  with  an  increasing  cou- 
pling interval  until  appearance  of  the  premature 
fails  and  the  cycle  repeats  resulting  in  alteration 
between  bigeminy  and  trigeminy.  The  presence 
of  this  progressively  increasing  interval  (coupling 
interval),  then  failure  of  appearance  followed  by 
a repeat  of  the  cycle,  again,  is  a feature  of  the 
Wenckebach  structure  and  shows  its  presence. 
The  ladder  diagram  in  Figure  4 shows  the  com- 
plete structure  with  the  Wenckebach  phenomenon 
taking  place  within  the  reentry  loop  probably 
responsible  for  the  bigeminal  appearance  of  the 
ventricular  beats.  If,  on  the  other  hand,  the 
extrasystoles  are  due  to  an  ectopic  ventricular 
focus,  rather  than  reentry,  the  Wenckebach  phe- 
nomenon is  still  suggested  by  the  behavior  of  the 
coupling  interval  and  alteration  between  bigeminy 
and  trigeminy.  This  would  occur  when  the  dis- 
charge of  the  ectopic  focus  is  coupled  to  the 


Figure  3. — Retrograde  Atrioventricular  (AV)  Wenckebach.  Note  as  illustrated  diagramatically  in  the  ladder 
diagram:  (1)  progressive  retrograde  conduction  delay  across  the  AV  node  (R-P  increases  from  10  to  30  to  37 
hundredths  of  a second  on  the  left);  (2)  progressive  decrease  in  increment  of  delay;  (3)  progressive  shortening 
of  atrial  activation  intervals — that  is,  PP  interval;  (4)  pause  in  atrial  activity  (on  right)  less  than  twice  the  basic 
cycle  length. 
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sinus  conducted  qrs’s  (that  is,  it  is  not  para- 
systolic, see  below).  Therefore,  each  sinus  con- 
ducted ventricular  depolarization  sets  the  stage 
for  ventricular  ectopic  discharge  but  when  this 
occurs  exit  conduction  shows  the  Wenckebach 
phenomenon  resulting  in  the  observed  increasing 
coupling  interval  followed  by  exit  block  and  thus 
failure  of  an  ectopic  beat  to  appear.1  (A  para- 
systolic ectopic  focus  can  also  show  Wenckebach 
exit  block  but  in  that  case  the  relationship  to 
the  basic  sinus  rhythm  is  not  constant  or  repeti- 
tive as  in  this  case.  With  parasystolic  focus 
Wenckebach  exit  block,  the  same  features  out- 
lined for  Wenckebach  conduction  apply  in  addi- 
tion to  those  of  the  parasystolic  focus  itself. 
Therefore,  the  interectopic  interval  within  a 
Wenckebach  cycle  is  not  constant  but  progres- 
sively shortens  [feature  3,  above]  and  the  ectopics 
have  a random  relationship  to  the  underlying 
sinus  rhythm). 

Atypical  Wenckebach 

Rhythms  that  manifest  all  the  features  outlined 
above  show  so-called  “typical”  Wenckebach  phe- 
nomenon. If  many  but  not  all  of  these  features 
are  found,  then  atypical  Wenckebach  phenom- 
enon is  said  to  be  present.  This  variation  has  been 
most  completely  evaluated  for  antegrade  av  nodal 
Wenckebach  conduction  and  in  fact  has  been 
found  to  be  probably  more  common  than  typical 
Wenckebach  conduction  in  that  situation.6  The 
failure  to  show  all  the  features  described  is  due 
to  inconsistent  change  in  the  conduction  delay. 
In  typical  Wenckebach  conduction,  as  each  im- 
pulse is  conducted,  it  is  progressively  delayed, 
but  with  a progressive  decrease  in  the  increment 
(amount  of  increase)  of  that  delay  as  described 


above.  In  atypical  Wenckebach  conduction,  in- 
stead of  decreasing,  the  increment  may  increase, 
may  fail  to  decrease  (that  is,  stay  the  same)  or 
there  may  be  a negative  increment  (that  is,  one 
conduction  interval  may  actually  be  less  than  one 
preceeding  it).  This,  of  course,  will  disturb  the 
behavior  of  the  conduction  delay  and  the  result- 
ant activation  intervals  of  the  distal  area.  There- 
fore, the  features  described  previously  may  not 
all  be  present.  Thus,  in  atypical  Wenckebach 
there  may  not  be  progressive  conduction  delay, 
although  delay  will  tend  to  increase  through  the 
cycle  as  a whole  and  there  may  not  be  progressive 
shortening  of  activation  intervals,  although  the 
last  activation  interval  is  usually  less  than  the 
first  of  a cycle;  and  the  pause  remains  less  than 
twice  the  cycle  length  of  the  proximal  or  distal 
area.  For  av  Wenckebach  conduction  atypical 
forms  show  one  or  more  of  the  following:  (1)  last 
increment  increased  from  previous  increment, 
(2)  last  increment  the  largest  increment,  (3)  pr 
interval  repeated  during  the  cycle  (increment  = 0), 
(4)  pr  interval  decreased  at  least  once  during 
the  cycle  (negative  increment)  or  (5)  first  in- 
crement not  the  largest  increment  of  the  cycle.6 
Also  for  av  Wenckebach  conduction  it  has  been 
shown  that  the  frequency  of  atypical  Wenckebach 
conduction  increases  as  the  av  conduction  ratio 
increases  and  that  at  conduction  ratios  greater 
than  6:5  av  conduction  is  almost  always  atypical.6 
Because  one  has  both  proximal  and  distal  area 
behavior  to  evaluate  in  av  Wenckebach  conduc- 
tion its  recognition  is  still  possible  when  atypical. 
When  atypical  Wenckebach  conduction  occurs  in 
other  areas  where  only  the  distal  area  activity 
is  observable,  recognition  of  the  Wenckebach 
phenomenon  may  be  difficult  or  impossible. 


Figure  4. — Reentry  loop  Wenckebach.  Note  alternation  between  bigeminal  and  trigeminal  patterns.  This  is  due  to 
the  failure  of  completion  of  reentry  due  to  Wenckebach  block  in  the  reentry  path.  This  is  shown  by  progressive 
increase  in  conduction  delay  (coupling  interval),  for  example,  from  36  to  40  (hundredths  of  a second)  followed 
by  a failure  of  completion  of  the  loop  and  appearance  of  a ventricular  complex;  then  repeat  of  the  cycle. 
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TABLE  1. — Sites  of  Conduction 

Atrioventricular  (AV)  conduction 
Ventriculoatrial  (VA)  conduction 
Sinoatrial  (SA)  conduction2 
Bundle  branch  conduction5 
Ectopic  pacemaker  exit4 
Reentry  pathway  conduction3 


Prognosis  and  Therapy 

The  recognition  of  the  Wenckebach  phenom- 
enon localizes  the  presence  of  conduction  disease 
at  the  level  of  the  conduction  path  involved.  The 
prognostic  significance  and  therapy  required  will 
depend  on  the  level  at  which  this  is  occurring, 
whether  symptoms  result  from  the  intermittent 
failure  of  conduction  and  the  significance  that 
progression  to  complete  block  at  that  level  might 
have.  Drugs  would  subsequently  be  chosen  based 
on  the  desirability  or  need  to  improve  or  worsen 
the  conduction  at  that  level.  For  example,  pro- 
gression to  complete  av  or  sa  block  (or  bundle 
branch  block  when  the  contralateral  bundle 
branch  is  also  diseased ) would  result  in  severe 
bradycardia  or  asystole  due  to  complete  heart 
block  or  failure  of  appearance  of  sinus  rhythm. 
Therefore,  the  use  of  drugs  which  could  further 
depress  conduction  (such  as  digitalis,  lidocaine, 
quinidine  and  the  like)  might  be  contraindicated. 
Depending  on  the  setting  in  which  it  was  occurring 
and  whether  there  were  resultant  symptoms,  a 
pacemaker  might  be  considered.  On  the  other 
hand,  Wenckebach  conduction  in  a reentry  path- 
way or  ectopic  focus  exit  pathway  might  lead  to 
the  choice  of  drugs  that  depress  conduction  there 
further  in  order  to  prevent  the  appearance  of  the 
resultant  arrhythmia. 

Summary 

The  Wenckebach  phenomenon  can  occur  dur- 
ing conduction  at  almost  any  level  in  the  heart. 
Table  1. 

When  this  phenomenon  occurs,  careful  analy- 
sis of  the  tracing  will  show  the  features  described 
and  allow  proper  diagnosis.  Clues  to  the  presence 


TABLE  2. — Wenckebach  Phenomenon  Clues 
Group  beating 

Progressive  conduction  delays  followed  by  a pause 
Progressive  shortening  of  activation  intervals  followed 
by  a pause 

TABLE  3. — Manifestations  of  Wenckebach  Phenomenon 

AV  Wenckebach1 

Progressive  pr  prolongation 
Decreasing  increment  of  pr  increase 
Progressive  shortening  of  rr  interval  followed  by  a 
pause 

VA  Wenckebach1 

Progressive  r-p  prolongation 
Decreasing  increment  of  r-p  increase 
Progressive  shortening  of  pp  interval  followed  by  a 
pause 

Pause  less  than  twice  rr 
SA  Wenckebach2 

Progressive  pp  shortening  followed  by  a pause  less 
than  twice  any  pp  interval 
Bundle  Branch  Wenckebach5 

Progressive  increase  in  qrs  duration  to  a maximum, 
then  return  to  normal  duration  and  repeat  of  the 
cycle 

Ectopic  Exit  Wenckebach4 

Progressive  increase  in  expected  appearance  time  fol- 
lowed by  failure  of  appearance  of  an  ectopic  com- 
plex, then  repeat 
Reentry  Path  Wenckebach3 

Progressive  increase  in  appearance  of  reentrant  com- 
plex followed  by  failure  of  reentry  to  occur  then 
repeat  of  cycle 


of  this  group  of  features  (Table  2)  should  lead 
one  to  such  careful  analysis. 

When  typical  Wenckebach  conduction  occurs 
at  each  of  the  levels  shown  in  Table  1,  the 
manifestations  will  be  as  outlined  in  Table  3. 
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Tempest  From  Tehachapi  Takes  Toll 

or 

Coccidioides  Conveyed  Aloft  and  Afar 

DEMOSTHENES  PAPPAGIANIS,  MD,  PhD,  Davis,  California,  and 
HANS  EINSTEIN,  MD,  Los  Angeles 


New  cases  of  acute  primary  coccidioidomycosis  in  large  numbers  resulted 
from  a windstorm  that  blew  through  Kern  County,  California,  on  December  20, 
1977.  In  most  of  these  cases  clinically  apparent  infections  developed  in  early 
and  mid-January  1978  and  occurred  not  only  in  persons  exposed  directly  to 
the  dust  raised  by  the  windstorm  but  also  among  those  in  many  areas  to  the 
north  and  west  of  Kern  County.  The  exposure  to  the  dustborne  Coccidioides 
immitis  was  brief  because  of  the  arrival  of  drenching  rains,  but  the  continued 
heavy  rainfall  increased  the  potential  for  large  numbers  of  cases  of  coccidioi- 
domycosis to  occur  in  the  summer-fall  season. 


To  the  exports  from  Bakersfield,  California, 
and  environs — oil,  livestock,  cotton,  potatoes, 
grapes,  Merle  Haggard,  Buck  Owens — can  be 
added  one  of  dubious  value,  coccidioidomycosis. 
During  the  first  five  months  of  1978  a remarkable 
number  of  new  cases  of  acute  primary  coccidioi- 
domycosis were  recognized  in  California.  These 
resulted  from  the  dust  storm  that  blew  through 
Kern  County  on  December  20,  1977,  depositing 
tremendous  amounts  of  soil  and  arthrospores  of 
Coccidioides  immitis  to  the  north  and  west  of  this 
southern-most  county  of  the  San  Joaquin  Valley. 
The  heavy  deposit  of  windblown  dirt  in  Kern 
County  was  phenomenal.  One  resident  described 
the  deposition  of  dirt  in  her  swimming  pool  as 
resembling  “the  result  of  a Fleet’s  enema.”  These 
winds  in  Kern  County  provided  fallout  of  soil  in 
the  northern  and  coastal  areas  of  San  Francisco, 
Marin  County,  Sacramento,  the  east  bay,  and 
Santa  Clara  and  Monterey  counties,  cities  in  the 
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northern  Sacramento  Valley,  and  as  far  north 
as  Oregon. 

The  northern  areas  were  not  directly  affected 
by  the  ground  level  windstorm  that  had  struck 
Kern  county  but  the  dust  was  lifted  to  several 
thousand  feet  elevation  and,  borne  on  high  cur- 
rents, the  soil  and  arthrospores  along  with  some 
moisture  were  gently  deposited  on  sidewalks  and 
automobiles  as  “a  mud  storm”  that  vexed  the 
residents  of  much  of  California.  The  dust  storm 
climaxed  a year  of  drought  in  California  that 
interestingly,  besides  its  desiccation  of  the  state, 
had  also  been  accompanied  by  the  lowest  num- 
ber (375)  of  reported  cases  of  coccidioidomy- 
cosis in  recent  years. 

The  first  illnesses  of  the  new  outbreak  became 
apparent  in  late  December.  January  1,  1978,  was 
the  date  on  which  symptoms  that  were  serologi- 
cally confirmed — in  our  laboratory  at  University 
of  California,  Davis  (ucd) — developed  in  the 
maximum  number  of  cases  (22);  this  was  12  days 
after  the  dust  storm.  In  the  ensuing  days  there  was 
a sustained  incidence  of  new  cases,  for  example, 
18  cases  on  January  5 and  17  cases  on  January 
10 — 16  and  21  days,  respectively,  after  the  dust 
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storm.  After  this  the  number  of  new  cases  began 
to  fall  off  to  1 or  2 cases  per  day  to  yield  a total 
of  216  cases  (10  with  onset  of  symptoms  in 
December)  through  the  end  of  January.  Most  of 
these  detected  at  ucd  were  drawn  from  nonen- 
demic areas  of  Northern  California. 

In  Kern  County  98  new  cases  were  detected  in 
January  1978  and  36  in  February,  compared  with 
3 and  14  cases,  respectively,  for  these  months  in 
1977.  New  cases  had  fallen  off  by  March,  eight 
being  recorded  compared  with  five  in  March  1977. 

Cases  of  coccidioidomycosis  with  onset  of 
symptoms  in  January  but  with  belated  diagnosis 
were  still  being  diagnosed  serologically  or  by 
culture  late  into  May.*  By  the  end  of  the  first  12 
weeks  of  1978,  a total  of  379  new  cases  of  coc- 
cidioidomycosis resulting  from  the  dust  storm 
were  confirmed  serologically  at  ucd,  most  from 
nonendemic  areas  of  Northern  California,  and 
142  were  noted  in  Kern  County.  At  this  time,  359 
new  cases  had  been  reported  to  the  California 
State  Department  of  Health  (csdh).  These  figures 
can  be  compared  with  the  totals  reported  to  the 
csdh  for  the  years  1977  (375),  1976  (500), 
1975  (442)  and  1974  (526).  By  the  end  of  May 
the  number  (greater  than  532)  reported  had 
exceeded  those  in  any  previously  reported  entire 
year  in  California. 

Because  of  imperfect  reporting  to  the  County 
or  State  Health  Departments,  the  tallies  will  be 
incomplete.  At  ucd  we  have  detected  116  dust 
storm-related  infections  in  Sacramento,  15  in 
Salinas  and  51  in  Stockton,  but  we  realize  that 
these  and  the  7 from  San  Francisco  and  10  in 
Oakland  represent  incomplete  figures. 

The  fiscal  impact  of  coccidioidomycosis  can 
only  be  crudely  and  incompletely  estimated.  Based 
on  two  studies13  an  average  hospital  stay  for  each 
case  of  coccidioidomycosis  was  placed  at  35  days. 
Assuming  $100  per  day  for  hospital  room  costs, 
the  521  new  cases  recognized  through  ucd  and 
in  Kern  county  during  the  first  three  months  of 
the  year  would  have,  accounted  for  expenses  of 
$1,823,500  for  room  costs  alone.  The  seasonal 
recurrence  of  coccidioidomycosis  in  the  south- 
western United  States  (more  than  500  cases  per 
year  are  reported  in  Arizona)  requires,  therefore, 
a continuing  substantial  medical  expenditure. 

Additional  cases  in  other  species  (canines  and 
nonhuman  primates)  resulting  from  the  dust  storm 

‘Sharon  Beall,  Sue  Lindsey  and  Mary  Toulson  of  ucd,  and 
Jack  Leonard  of  Kern  County  shared  the  burden  of  the  tremendous 
increase  in  serologic  testing. 


were  recognized  in  customarily  nonendemic  areas 
(for  example,  a gorilla  in  the  San  Francisco  Zoo 
died  from  the  effect  of  infection  and  attempted 
therapy). 

The  question  whether  the  deposition  of  arthro- 
spores  by  the  dust  storm  in  nonendemic  sites,  in 
northern  and  coastal  areas,  will  have  established 
new  endemic  foci  will  be  answered  by  findings  in 
the  summer  coccidioidal  season  or  seasons.  Inas- 
much as  small  foci  of  endemicity  in  inland  North- 
ern California  have  been  recognized,17  it  is  con- 
ceivable that  these  regions  could  become  more 
broadly  endemic.  Whether  the  regular  agricul- 
tural tillage  and  cultivation  of  these  areas  and  the 
particular  circumstances  of  weather  (rainfall  is 
normally  much  heavier  in  the  Sacramento  Valley 
than  in  the  recognized  coccidioidal  areas  of  the 
San  Joaquin  Valley),  enhance  a competitive 
microflora  of  the  soil  that  may  inhibit  proliferation 
of  C.  immitis  remains  to  be  seen.  It  is  not  likely 
that  Marin  County,  San  Francisco,  Oakland,  Sa- 
linas and  Monterey  will  provide  hospitable  cir- 
cumstances for  C.  immitis  to  grow  and  persist.  The 
near  coastal  area  of  Pacific  Beach  (San  Diego 
County)  did  provide  a source  of  coccidioidal 
infection7  but  the  more  northern  coastal  areas 
probably  provide  sufficiently  different  weather  and 
soil  to  avert  permanent  establishment  of  C.  im- 
mitis. (While  Pacific  Beach  appeared  to  be  the 
closest  to  a contemporary  marine  environment 
harboring  C.  immitis,  recently  a sea  otter  infected 
with  C.  immitis  was  found  at  Morro  Bay,  San 
Luis  Obispo  County  [Kent  Osborn — personal 
communication];  and  the  Swateks10  have  reported 
on  the  growth  of  C immitis  in  a medium  contain- 
ing sea  water. ) 

The  confinement  of  onset  of  new  cases  essen- 
tially to  the  end  of  December  and  the  month  of 
January  was  a fortunate  result  of  the  advent  of 
the  drought-ending  rains.  In  Northern  California 
this  occurred  on  December  21  in  the  San  Fran- 
cisco Bay  Area.  In  Sacramento,  there  were  0.45 
inches  of  rain  on  December  21  and  1.10  inches 
on  December  22.  Usually  such  rains  arrive  in 
November  or  early  December  to  end  the  annual 
increase  in  cases  of  coccidioidomycosis  occurring 
in  California  during  the  late  summer  and  fall. 
The  latter  was  depicted  clearly  by  Smith  in 
his  studies  of  Valley  Fever  in  the  1930’s  and 
during  World  War  II.1011  Small  numbers  of 
cases  of  acute  coccidioidomycosis  are  encountered 
throughout  the  year  both  in  California1011  and 
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in  Arizona. 19  Interestingly,  Arizona  which  has  (in 
its  coccidioidal  endemic  areas)  less  rainfall  than 
California,  has  a short  period  of  decreased  cases 
of  coccidioidomycosis  in  humans  immediately 
following  the  summer  rain  showers,  but  seems  to 
lack  the  pronounced  diminution  of  cases  during 
the  winter  months  that  characterizes  California. 
Canine  coccidioidomycosis  is  increased  in  Arizona 
during  the  winter  months8  possibly  as  a result  of 
increased  digging  in  soil  by  dogs  during  the  cooler 
months  of  the  year. 

The  immediate  consequence  of  the  rain  fol- 
lowing the  dust  storm  was  the  salutary  cessation 
of  infections,  but  the  abundant  rainfall  through 
the  winter  may  set  the  stage  for  an  additional 
substantial  increase  in  cases  during  the  customary 
summer  and  fall  endemic  season.  This  is  based 
on  the  observations  of  Smith  and  co-workers11 
that  following  a heavy  winter’s  rainfall  a propor- 
tionate increase  in  cases  of  coccidioidomycosis 
can  be  expected  in  the  summer-fall  season.  Phy- 
sicians should  be  alert  to  this  when  encountering 
febrile  respiratory  illnesses. 

With  respect  to  diagnosis,  many  of  the  dust 
storm-related  cases  of  coccidioidomycosis  con- 
formed to  the  expected  clinical  features:  fever, 
pleuritic  chest  pain,  malaise,  myalgia  and  arthral- 
gia. Erythema  nodosum  was  observed  in  many 
patients.  The  resemblance  of  coccidioidomycosis 
to  other  febrile  respiratory  illnesses  led  to  a delay 
in  diagnosis  of  several  cases  in  which  there  was 
persistence  of  malaise  and  low  grade  fever  for 
four  months  or  more.  However,  once  again  the 
unusual  characterized  some  of  the  cases  of  coc- 
cidioidomycosis beclouding  the  diagnosis.  This 
was  the  case,  for  example,  in  a woman  in  Sacra- 
mento in  whom  in  the  early  stages  of  disease  (in 
January)  tenderness  in  the  neck  developed,  the 
result  of  suppurative  coccidioidal  thyroiditis. 

Recognizable  extrapulmonary  spread  (dissemi- 
nation) occurred  relatively  early  after  onset  of 
the  primary  infections.  Therefore,  of  the  379 
dust  storm-related  primary  infections  recognized 
through  our  ucd  studies  during  the  first  12  weeks 
of  1978,  in  16  (4.2  percent)  recognizable  dis- 
semination developed.  In  9 of  these  16  (2.4 
percent  of  the  primary  infections)  meningitis 
developed.  Most  disseminations  occurred  in  one 
to  two  months,  fewer  at  two  to  three  months, 
one  at  four  months  after  onset  of  illness.  Some 
few  additional  disseminations  can  be  anticipated 
later.  Some  fatalities  were  associated  with  these 


coccidioidal  infections,  including  four  deaths  from 
meningitis,  two  in  Kern  County;  however,  the 
precise  numbers  are  not  yet  available.  There  was 
an  apparent  difference  in  age  of  patients  infected 
during  the  dust  storm  in  Kern  County  and  those 
infected  from  the  fallout  north  of  Kern  County 
in  that  the  latter  were  virtually  all  adults  whereas 
a large  proportion  of  Kern  County  patients  were 
under  12  years  of  age.  The  latter  group  released 
from  school  during  the  great  turbulence  apparently 
spent  more  time  out  of  doors  than  the  adults  of 
Kern  County  who  ensconced  themselves  indoors 
during  the  dust  storm.  Furthermore,  a sizable 
proportion  of  adults  of  Kern  County  have  already 
had  their  coccidioidal  contact.  (It  is  possible  that 
pediatricians  in  northern  California  did  not  pur- 
sue the  serologic  or  culture  diagnosis  of  coccidi- 
oidomycosis as  vigorously  as  did  the  physicians 
with  adult  patients.)  The  proportion  of  asymp- 
tomatic infections  has  not  and  probably  could 
not  now  be  determined  in  view  of  the  lack  of 
baseline  studies.  T.  Larwood  and  co-workers, 
however,  carried  out  skin  tests  in  school  children 
in  Kern  County  four  months  after  the  dust  storm 
and  found  a decrease  in  coccidioidin  reactivity 
from  that  which  they  had  previously  determined 
in  1964  (T.  Larwood — personal  communication). 

In  a few  instances  biopsy  studies  yielded  the 
diagnosis  promptly  by  histopathologic  means.  In 
most  of  the  other  cases,  serologic  confirmation 
supported  the  diagnosis.  The  serologic  studies 
showed  once  again  the  usefulness,  indeed  the 
necessity,  of  testing  for  the  early  precipitin  type 
antibody.13  This  antibody  precedes  development 
of  the  complement  fixing  (cf)  antibody  by 
several  days  to  weeks  and  may  provide  the  only 
clue  to  early,  primary  acute  coccidioidomycosis. 
This  early  antibody  can  be  detected  by  the  original 
tube  precipitin  text  (used  by  very  few  labora- 
tories), by  the  commercial  coccidioidal  latex 
particle  agglutination,  or  by  agar  gel  immunodif- 
fusion provided  the  serum  has  been  concentrated 
to  enhance  detection  of  the  precipitins.  Neverthe- 
less, the  cf  test  should  also  be  carried  out  be- 
cause the  precipitins  are  relatively  transient,  and 
particularly  if  the  diagnosis  is  delayed.  While  con- 
version of  the  skin  test  reactivity  to  coccidioidin 
or  spherulin  may  itself  be  an  early  clue,  a posi- 
tive skin  test  finding  per  se  can  only  suggest  fur- 
ther diagnostic  studies. 

The  problem  of  appropriate  and  effective  ther- 
apy is  still  with  us.  Treatment  of  primary  acute 
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coccidioidomycosis  with  the  hope  of  forestalling 
dissemination  has  not  been  evaluated.  The  toxic- 
ity of  and  difficulty  in  administering  amphotericin 
B has  usually  prompted  reserving  it  for  frankly 
disseminated  cases  or  those  with  serious  threat 
of  dissemination.  However,  in  these  cases  it  re- 
mains the  agent  of  first  choice.  Miconazole,  the 
effectiveness  of  which  is  unequivocal  only  in 
some  cases,  also  is  difficult  to  administer.15  The 
water  soluble  methyl  ester  of  amphotericin  B 
while  apparently  less  toxic  than  the  parent  poly- 
ene2 must  also  be  given  intravenously  and  its 
efficacy  in  man  has  not  yet  been  fully  assessed. 
The  advent  of  two  compounds — ketoconazole,  an 
imidazole  (Janssen  Pharmaceuticals),  and  am- 
bruticin  (Warner-Lambert)5 — that  are  effective 
when  given  by  mouth  in  murine  coccidioidomy- 
cosis gives  some  hope  that  perhaps  humans  may 
be  treated  early,  before  coccidioidal  infections 
have  disseminated.  It  should  be  recalled,  how- 
ever, that  even  amphotericin  B was  effective  when 
given  by  mouth  in  mice  infected  with  C.  immitis,14 
so  much  work  remains  to  determine  if  these 
newer  compounds  will  be  effective  when  given 
by  mouth  in  man. 

However,  what  remains  a challenge  is  the 
cases  of  coccidioidomycosis  that  disseminate  with- 
out an  obvious  or  typical  primary  acute  coccidi- 
oidal infection.  Prevention  of  coccidioidomycosis 
through  immunization  offers  promise.4  6 

The  challenge  of  all  forms  of  coccidioidomy- 
cosis continues  with  an  anticipated  greater  prob- 
lem than  usual  confronting  us  with  the  advent 


of  the  1978  summer  and  fall  months.  Such  aware- 
ness must  extend  to  physicians  outside  the  en- 
demic areas  of  the  southwest  as  even  those  tran- 
siently present  in  these  areas  may  return  to  other 
states  and  countries  in  which  coccidioidomycosis 
is  not  the  familiar  word  that  it  is  in  California. 


REFERENCES 

1.  Hugenholtz  PG:  Climate  and  coccidioidomycosis,  In  Proc 
Sympos  Coccidioidomycosis.  Public  Health  Service  Publ  575,  136- 
143,  1957 

2.  Lawrence  RM,  Hoeprich  PD:  Comparison  of  amphotericin 
B and  amphotericin  B methyl  ester:  Efficacy  in  murine  coccidioi- 
domycosis and  toxicity.  J Infec  Dis  133:168-174,  1976 

3.  Lee  RV,  Nixon  N,  Jamison  HW : Syllabus  on  Coccidioido- 
mycosis. Santa  Ana,  Headquarters  Army  Air  Forces  Western  Fly- 
ing Training  Command,  1944 

4.  Levine  HB,  Smith  CE:  The  reactions  of  eight  volunteers 
injected  with  Coccidioides  immitis  spherule  vaccine;  first  human 
trials.  In  Ajello  L (Ed):  Coccidioidomycosis.  Tucson,  Univ  of  Ariz 
Press,  197-200,  1967 

5.  Levine  HB,  Ringel  SM,  Cobb  JM:  Therapeutic  properties  of 
oral  ambruticin  (W7783)  in  experimental  pulmonary  coccidioi- 
domycosis of  mice.  Chest  73:202-206,  1978 

6.  Pappagianis  D,  Levine  HB:  The  present  status  of  vaccination 
against  coccidioidomycosis  in  man.  Am  J Epidem  102:30-41,  1975 

7.  Ramras  ,DB,  Walch  HA,  Murray  JP,  et  al:  An  epidemic  of 
coccidioidomycosis  in  the  Pacific  Beach  area  of  San  Diego.  Am 
Rev  Resp  Dis  101:975-978,  1970 

8.  Reed  RE,  Converse  JL:  The  seasonal  incidence  of  canine 
coccidioidomycosis.  Am  J Vet  Res  27:1027-1030,  1966 

9.  Scogins  JT:  Comparative  study  of  time  loss  in  coccidioido- 
mycosis and  other  respiratory  disease.  In  Proc  Sympos  Coccidioi- 
domycosis. Pub  Health  Service  Publ  575,  132-135,  1957 

10.  Smith  CE:  Epidemiology  of  acute  coccidioidomycosis  with 
erythema  nodosum  (“San  Joaquin”  or  “Valley  fever”).  Am  J 
Pub  Health  30:600-611,  1940 

11.  Smith  CE,  Beard  RR,  Rosenberger  HG,  et  al:  Effect  of 
season  and  dust  control  on  coccidioidomycosis.  JAMA  132:833- 
838,  1946 

12.  Smith  CE:  Diagnosis  of  pulmonary  coccidioidal  infections. 
Calif  Med  75:385-391,  1951 

13.  Smith  CE,  Saito  MT,  Simons  SA:  Pattern  of  39,500  sero- 
logic tests  in  coccidioidomycosis.  JAMA  160:546-552,  1956 

14.  Sternberg  TH,  Wright  ET,  Oura  M:  A new  antifungal  anti- 
biotic, amphotericin  B.  Antibiotics  Ann  1955/1956,  pp  566-573 

15.  Stevens  D:  Miconazole  in  the  treatment  of  systemic  fungal 
infections  (Editorial).  Am  Rev  Resp  Dis  116:801-806,  1977 

16.  Swatek  LB,  Swatek  FE:  Growth  of  Coccidioides  immitis 
under  marine  conditions.  Am  Soc  Microbiol  (Abstract  F32  Ann 
Meeting)  1978,  p 318 

17.  Werner  SB,  Pappagianis  D:  Coccidioidomycosis  in  Northern 
California — An  outbreak  among  archeology  students  near  Red 
Bluff.  Calif  Med  119:16-20,  1973 


530  DECEMBER  1978 


129 


6 


CONSULTANTS  FOR 

The  Western  Journal  of  Medicine  in  1978 

The  editors  wish  to  acknowledge  with  appreciation  the  valued  services,  beyond  those  of  mem- 
bers of  the  Editorial  Board,  given  by  the  following  persons  to  the  journal  during  the  past  year. 


Addison,  Thomas 
Akin,  John  R. 

Alberts,  David  S. 
Alderman,  Edwin  L. 
Amend,  William  J.  C. 
Amini,  Fariborz 
Anderson,  Raymond  C. 
Andrews,  Neil  C. 

Andrus,  Len  Hughes 
Arnaud,  Claude 
Athens,  John  W. 
Atkinson,  John  P. 

Barbaccia,  Joseph  C. 
Baringer,  J.  Richard 
Becker,  Charles  E. 
Blaisdell,  F.  William 
Blum,  Henrik  L. 

Bond,  Charles  F.  II 
Botvinick,  Elias 
Boushey,  Homer 
Boyer,  Thomas 
Braman,  Sidney  S. 
Braude,  Abraham  I. 
Brecher,  George 
Breslow,  Fester 
Brieger,  Gert 
Brill,  Norman  Q. 

Brooks,  George  F. 

Brown,  James 
Brown,  Reynold  F. 
Brown,  Stuart  L. 

Brunei!,  Philip  A. 

Bruyn,  Henry  B. 

Burch,  George  E. 

Butler,  John 

Carbone,  John  V. 

Carter,  Stephen  K. 
Castles,  James  J. 
Cavalieri,  Ralph 
Charles,  Gerald 
Chatterjee,  Kanu 
Cohen,  Alan  S. 

Cohen,  Richard 
Cohen,  Stephen 
Cohn,  Keith 
Conte,  John  E.,  Jr. 
Corbus,  Howard  F. 
Copeland,  Edward  M.  Ill 
Culver,  Dwight 

Deftos,  Leonard 
De  Pinna,  Manuel  A. 
DeWys,  William  D. 
Dodge,  Harold 
Don,  Hillary 
Donald,  William  G. 
Drew,  W.  Lawrence 
Drutz,  David  J. 


Duffey,  Kenneth  E. 
Dunphy,  J.  Englebert 
Engleman,  Ephraim  P. 
Epstein,  Wallace  V. 
Fairley,  H.  Barrie 
Feldman,  Sanford  E. 
Finegold  Sydney  M. 
Frick,  Oscar  L. 
Friedman,  Michael  A. 
Fulginiti,  Vincent  A. 
Fye,  Kenneth 
Genant,  Harry  K. 
Gerich,  John 
Gilbert,  David 
Gitnick,  Gary  L. 

Givens,  Austin  E. 
Goetsch,  Carl 
Gold,  Warren 
Golde,  David  W. 
Golden,  Jeffrey 
Goldman,  Mervin  J. 
Gordon,  Jack  D. 
Greenspan,  Francis  S. 
Greer,  Monte  A. 
Grossman,  Moses 
Gruberg,  Kermit  H. 
Gullixson,  Joyce 
Guze,  Lucien  B. 

Haase,  Ashley 
Hamilton,  William  K. 
Harrison,  Donald  C. 
Harvey,  Birt 
Hassard,  Howard 
Herman,  Robert  H. 
Hewitt,  William  L. 
Heymann,  Michael  A. 
Hinman,  Frank,  Jr. 
Hirsch,  Jack 
Hoffman,  Julien  I. 
Hollister,  Leo 
Holmes,  King  K. 
Hopewell,  Philip 
Humphreys,  Michael  H. 
Jakes,  Harold  E. 

Jawetz,  Ernest 
Johns,  Varner  J.,  Jr. 
Johnson,  David  G. 
Johnson,  Kenneth  P. 
Jones,  Reese  T. 

Jonsen,  Albert  R. 
Jordan, George 
Karam,  John 
Kelday,  Joan 
Kiang,  David  T. 
Kirsner,  Joseph  B. 
Klock,  John 
Klutch,  Murray 


Kolb,  Felix 
Korenman,  Stanley  G. 
Krupp,  Marcus  A. 

Layzer,  Robert  B. 

Lee,  Jane 

Lilienfeld,  Abraham  M. 
Lim,  Robert  C. 

Linebarger,  Sally 
Lipow,  Herman  W. 

Lipton,  Martin 
MacKenzie,  Malcolm  R. 
Macrae,  Donald 
Maffley,  Roy  H. 

Manning,  Phil  R. 

Martin,  David  W.,  Jr. 
McFarland,  Philip  H. 
McQuitty,  John 
Meares,  Edwin  M.,  Jr. 
Mentzer,  William 
Merigan,  Thomas  C. 
Metcalf,  Aubrey  W. 

Mills,  John 

Moellering,  Robert  C.,  Jr. 
Morrelli,  Howard  F. 
Morris,  R.  Curtis 
Moss,  Arthur  J. 
Miiller-Eberhard,  Hans  J. 
Naughton,  James 
Newcom,  Samuel  R. 
Newman,  John  H. 

Ochs,  Hans  D. 

Ockner,  Robert  K. 

Odell,  William  D. 
Pappagianis,  Demosthenes 
Pearson,  Carl  M. 

Perkins,  Herbert  A. 
Perloff,  Dorothee 
Petrakis,  Nicholas 
Pfeifer,  Michael  A. 

Porte,  Daniel,  Jr. 

Price,  David  C. 

Prusiner,  Stanley  B. 
Ramsey,  Linda  L. 
Rapoport,  Basil 
Raskin,  Neil 
Reaven,  Gerald  M. 
Recant,  Lillian 
Reinschmidt,  Julian  S. 
Reynolds,  Ralph  D. 
Reynolds,  Telfer  B. 

Robin,  Eugene  D. 
Robinson,  Saul  J. 
Robinson,  William  S. 
Rodgers,  David  Leigh 
Rosenberg,  Saul  A. 
Rubsamen,  David 
Ryning,  Frank 


Sack,  Kenneth 
Sadler,  H.  Harrison 
Sahud,  Mervyn 
Samson,  Donald  G. 
Scheinman,  Melvin  M. 
Schmidt,  R.  William 
Schoenfeld,  Patricia  Y. 
Schrock,  Theodore 
Schroeder,  Steven  A. 
Schwabe,  Arthur  D. 
Seaman,  William  E. 
Selzer,  Arthur  E. 
Sevringhaus,  John 
Sheldon,  George  F. 
Shore,  James  H. 

Shuman,  Marc  A. 

Siegel,  Robert  C. 
Siltzback,  Louis  E. 

Simon,  Alexander 
Simpson,  Paul 
Siperstein,  Marvin 
Slater,  Evan 
Smith,  W.  McFate 
Sokolow,  Maurice 
Spivack,  Samuel  D. 
Stamey,  Thomas  A. 
Stanfield,  Clyde  E. 
Stauffer,  John  Lee 
St.  Geme,  Joseph,  Jr. 
Stites,  Daniel 
Stulberg,  Michael 
Sweet,  William  H. 

Tanagho,  Emil  A. 
Tennenhouse,  Dan  J. 
Tikoff,  Gerasim 
Tranquada,  Robert  E. 
Trunkey,  Donald  D. 

Unger,  Allan  M. 

Vaughan,  John 
Vaughan,  Thomas  R.,  Jr. 
Veith,  Ilza 
Wallach,  Stanley 
Wallerstein,  Robert  S. 
Way,  Lawrence  W. 
White,  Laurens  P. 
Whiting,  William  B. 
Whorton,  Donald 
Wiggins,  Howell  E. 
Wildenthal,  Kern 
Willett,  Dave 
Williams,  Robert  H. 
Woeber,  Kenneth 

Zakin,  David 
Zamchek,  Norman 
Zarkowsky,  Harold  S. 
Zvaifler,  Nathan  J. 


THE  WESTERN  JOURNAL  OF  MEDICINE  531 


in  memoriam 

Bachman,  Kenneth  P.,  La  Mesa.  Died  February  27, 
1978  of  arteriosclerosis,  aged  59.  Graduate  of  the  Uni- 
versity of  Pennsylvania  School  of  Medicine,  Philadel- 
phia, 1943.  Licensed  in  California  in  1958.  Dr.  Bachman 
was  a retired  member  of  the  San  Diego  County  Medical 
Society. 

jt 

Clark,  Edward  C.,  San  Francisco.  Died  October  12, 
1978  at  his  home  in  Muir  Beach,  aged  60.  Graduate  of 
Western  Reserve  University  School  of  Medicine,  Cleve- 
land, 1943.  Licensed  in  California  in  1952.  Dr.  Clark 
was  a member  of  the  San  Francisco  Medical  Society. 

Jt 

Fishback,  Hamilton  R.,  Berkeley.  Died  October  5, 
1978,  aged  88.  Graduate  of  Jefferson  Medical  College 
of  Thomas  Jefferson  University,  Philadelphia,  1916. 
Licensed  in  California  in  1947.  Dr.  Fishback  was  a re- 
tired member  of  the  Alameda-Contra  Costa  Medical 
Association. 

Jt 

Gale,  Lester  S.,  Bakersfield.  Died  October  15,  1978 
in  Los  Angeles  of  renal  failure,  aged  70.  Graduate  of 
the  College  of  Medical  Evangelists,  Loma  Linda-Los 
Angeles,  1937.  Licensed  in  California  in  1938.  Dr.  Gale 
was  a member  of  the  Kern  County  Medical  Society. 

Jt 

Goldsand,  Julius,  San  Francisco.  Died  August  2, 
1978  in  San  Francisco,  aged  79.  Graduate  of  Marquette 
University  School  of  Medicine,  Milwaukee,  1928.  Li- 
censed in  California  in  1928.  Dr.  Goldsand  was  a mem- 
ber of  the  San  Francisco  Medical  Society. 

Jt 

Guthrie,  Joseph  A.,  Greenbrae.  Died  September  13, 
1978  in  San  Rafael,  aged  60.  Graduate  of  the  University 
of  Pennsylvania  School  of  Medicine,  Philadelphia,  1942. 
Licensed  in  California  in  1943.  Dr.  Guthrie  was  a mem- 
ber of  the  Marin  Medical  Society. 

Jt 

Helsley,  Gordon  F.,  San  Jose.  Died  October  22, 
1978,  aged  89.  Graduate  of  Stanford  University  School 
of  Medicine,  Palo  Alto-San  Francisco,  1918.  Licensed  in 
California  in  1918.  Dr.  Helsley  was  a retired  member  of 
the  Santa  Clara  County  Medical  Society. 

jt 

Jackson,  Frederick  E.,  Fallbrook.  Died  October  14, 
1978  in  a light  plane  crash  in  Yucca  Valley  in  San  Ber- 
nardino County,  aged  50.  Graduate  of  Boston  University 
School  of  Medicine,  1954.  Licensed  in  California  in 
1956.  Dr.  Jackson  was  a member  of  the  San  Diego 
County  Medical  Society. 

Jt 

Johnson,  Linares  Bert,  Edgemont.  Died  October  16, 
1978  of  injuries  received  in  an  automobile  accident, 
aged  53.  Graduate  of  the  University  of  Michigan  Medi- 
cal School,  Ann  Arbor,  1958.  Licensed  in  California  in 
1960.  Dr.  Johnson  was  an  applicant  for  membership  of 
the  Riverside  County  Medical  Association. 


Kanner,  Harry  H.,  Sacramento.  Died  October  1, 
1978  in  Sacramento,  aged  56.  Graduate  of  Jefferson 
Medical  College  of  Thomas  Jefferson  University,  Phila- 
delphia, 1950.  Licensed  in  California  in  1951.  Dr.  Kan- 
ner was  a member  of  the  Sacramento  County  Medical 
Society. 

Jt 

Levin,  Herman  G.,  Westwood.  Died  September  12, 
1978  in  Westwood,  aged  73.  Graduate  of  the  University 
of  Illinois  College  of  Medicine,  Chicago,  1929.  Licensed 
in  California  in  1929.  Dr.  Levin  was  a member  of  the 
Lassen-Plumas-Modoc-Sierra  County  Medical  Society. 

Jt 

Lirette,  William  L.,  Fresno.  Died  October  15,  1978, 
aged  45.  Graduate  of  the  University  of  Texas  Medical 
Branch,  Galveston,  1957.  Licensed  in  California  in  1973. 
Dr.  Lirette  was  a member  of  the  Fresno-Madera  Medi- 
cal Society. 

Jt 

McGiff,  John  J„  Hayward.  Died  October  22,  1978 
in  Pleasanton  of  heart  disease,  aged  56.  Graduate  of 
Georgetown  University  School  of  Medicine,  Washington, 
DC,  1952.  Licensed  in  California  in  1954.  Dr.  McGiff 
was  a member  of  the  Alameda-Contra  Costa  Medical 
Association. 

jt 

Morreale,  John  J.,  Eagle  Rock.  Died  September  18, 
1978  while  vacationing  in  the  state  of  Washington,  aged 
63.  Graduate  of  the  University  of  Southern  California 
School  of  Medicine,  Los  Angeles,  1940.  Licensed  in 
California  in  1940.  Dr.  Morreale  was  a retired  member 
of  the  Los  Angeles  County  Medical  Association. 

jt 

Pearson,  J.  Kirk,  Santa  Monica.  Died  September  21, 
1978,  aged  75.  Graduate  of  the  College  of  Medical 
Evangelists,  Loma  Linda-Los  Angeles,  1941.  Licensed 
in  California  in  1941.  Dr.  Pearson  was  a member  of 
the  Los  Angeles  County  Medical  Association. 

Jt 

Punta,  Robert  F.,  La  Mesa.  Died  March  1,  1978, 
aged  52.  Graduate  of  Northwestern  University  School  of 
Medicine,  Chicago.  1950.  Licensed  in  California  in  1954. 
Dr.  Punta  was  a member  of  the  San  Diego  County 
Medical  Society. 

Jt 

Rose,  Elise  Meyer,  San  Francisco.  Died  October  9, 
1978,  aged  76.  Graduate  of  the  University  of  California 
Medical  School,  Berkeley-San  Francisco,  1940.  Licensed 
in  California  in  1940.  Dr.  Rose  was  a retired  member  of 
the  San  Francisco  Medical  Society. 

jt 

Shofner,  Jeffrey  C.,  Los  Altos.  Died  October  15, 
1978  in  Mountain  View,  aged  36.  Graduate  of  the  Uni- 
versity of  Michigan  Medical  School,  Ann  Arbor,  1969. 
Licensed  in  California  in  1970.  Dr.  Shofner  was  a mem- 
ber of  the  Santa  Clara  County  Medical  Society. 

Jt 

Trask,  Victor  Myron,  San  Diego.  Died  November  25, 
1977,  aged  76.  Graduate  of  the  College  of  Osteopathic 
Physicians  and  Surgeons,  Los  Angeles,  1930.  Licensed 
in  California  in  1930.  MD  degree  from  California  Col- 
lege of  Medicine,  1962.  Dr.  Trask  was  a retired  member 
of  the  Orange  County  Medical  Association. 


532  DECEMBER  1978  • 129  • 6 


BOOK  REVIEWS 


The  Western  Journal  of  Medicine 
does  not  review  all  books  sent  to  it  by  the 
publishers.  A list  of  new  books  received 
is  carried  in  the  Advertising  Section. 


MALIGNANT  MELANOMA  OF  THE  SKIN  AND  MUCOUS  MEM- 
BRANE— G W.  Milton,  MBBS(Adel),  FRCS,  FRACS,  Professor  of 
Surgery,  University  of  Sydney,  Director  of  the  Melanoma  Unit, 
Sydney  Hospital,  Honorary  Surgeon,  Sydney  Hospital;  Visiting 
Professor  in  Surgery,  Liverpool  District  Hospital;  With  chapters 
by  V.  J.  McGovern,  MD(NZ),  FRACP,  FRCPath,  FRCPA,  Director, 
Fairfax  Institute  of  Pathology,  Royal  Prince  Alfred  Hospital;  Lec- 
turer in  Pathology,  University  of  Sydney;  and  Martin  G-  Lewis, 
MD,  MRC,  Path(London),  Director,  Cancer  Research  Unit,  Mc- 
Intyre Medical  Sciences  Building,  Montreal,  with  the  assistance 
of  Geoffrey  Rowden  and  Terrence  M.  Phillips,  McGill  University 
Cancer  Research  Unit,  McIntyre  Medical  Sciences  Building,  Mon- 
treal, Churchill  Livingstone — Medical  Division  of  Longman  Inc., 
19  West  44th  St.,  New  York  City  (10036),  1977.  174  pages.  $29.00 

This  is  a timely  book,  relating  in  great  detail  the 
authors’  experiences  with  malignant  melanoma  at  the 
Melanoma  Unit  in  the  Sydney  Hospital,  the  University 
of  Sydney,  and  the  Queensland  Melanoma  Project  in 
Australia,  as  well  as  the  McGill  University  Cancer  Re- 
search Unit  in  Canada.  Nowhere  in  the  world  is  the 
incidence  of  melanoma  any  higher  than  in  the  patient 
population  observed  by  the  authors,  and  their  report  and 
extensive  review  of  the  literature  should  command  great 
respect. 

The  book  is  largely  based  on  the  authors’  personal 
experience.  The  first  chapter,  on  the  etiology  and  path- 
ology of  melanoma,  written  by  Dr.  V.  J.  McGovern — 
whose  extensive  experience  with  melanoma  is  interna- 
tionally recognized — includes  a very  complete  and  con- 
cise up-to-date  review  of  the  pertinent  world  literature 
on  the  subject.  Dr.  McGovern  interprets  the  currently 
available  information  and  adds  his  own  personal  experi- 
ence. Of  interest  is  his  view  that  “most  melanomas 
develop  in  pre-existent  naevi.”  The  published  experience 
in  the  United  States  somewhat  disputes  this  concept  and 
advocates  that  melanomas  arise  any  place  where  there 
are  melanocytic  cells,  including  nevi.  Dr.  McGovern 
proposes  that  melanomas  commencing  in  nevi  usually 
represent  superficial  spreading  type  of  melanomas,  which 
in  turn  are  the  most  common  form  of  the  disease. 

Possible  etiologic  factors  in  melanoma,  including  the 
relationship  to  sunlight,  host  susceptibility,  familial  and 
hormonal  aspects,  as  well  as  other  recently  proposed 
contributing  conditions,  are  discussed. 

The  importance  of  histologic  grading  of  melanoma  is 
emphasized,  based  on  three  grades  of  mitotic  activity,  as 
proposed  by  the  International  Group  of  Pathologists. 
Emphasis  is  also  placed  on  the  proper  correlation  of  the 
microscopic  and  clinical  data,  including  level  of  inva- 
sion, thickness  (as  proposed  by  Breslow),  mitotic  ac- 
tivity (nuclear  grading),  cellular  response,  sex,  age  and 
other  known  factors. 

The  chapters  on  clinical  and  differential  diagnosis, 
biopsy,  and  treatment  reflect  Dr.  Milton's  experience. 
They  tend  to  be  repetitious,  but  well  discussed,  present- 
ing many  very  fine  details  and  clues  not  generally 
mentioned  elsewhere  in  the  literature.  Unfortunately, 
the  clinical  photographic  pictures  appear  too  small,  and 
the  legends  too  long.  In  addition,  they  are  arranged  in 
a manner  that  somewhat  detracts  from  the  otherwise 
excellent  presentation.  His  approach  to  biopsy  and  surgi- 
cal treatment  is  dictated  by  logic  and  common  sense. 
He  supports  the  concept  that  a partial  biopsy  may  not 
increase  the  risk  of  spread,  and  outlines  indications  or 
guidelines  for  partial  incisional  biopsies.  The  very  fine 
and  detailed  descriptions  of  definitive  therapeutic  surgi- 
cal procedures  for  the  various  forms  and  locations  of 


melanomas  should  be  of  interest  to  all  surgeons  treating 
this  disease.  Accounts  of  many  years  of  personal  ex- 
perience in  the  surgical  management  of  melanoma,  and 
critical  analysis  of  published  procedures,  will  be  wel- 
comed reading  by  anyone  involved  in  its  management, 
or  personally  confronted  with  this  diagnosis.  Besides 
describing  the  surgical  procedure  of  choice  in  their 
hands,  the  preoperative  and  postoperative  management, 
and  the  surgical  complications  are  discussed,  devoting 
complete  chapters  to  problem  areas,  according  to  the 
location  of  the  lesion.  The  survival  data  presented  are 
meaningful  but  somewhat  confusing. 

The  chapters  dealing  with  spontaneous  regression, 
metastases  and  management  of  metastases  should  be 
regarded  as  classics.  The  author  also  relates  his  own 
experiences  with  control  of  pain,  chemotherapy,  isolated 
limb  perfusion,  intralesional  and  topical  chemotherapy, 
immunotherapy  and  radiotherapy.  Very  interesting  dis- 
cussions include  those  on  melanoma  in  pregnancy  and 
in  children,  and  on  occult  primary  tumors. 

One  of  the  strongest  points  of  the  book  pertains  to  the 
detailed  accounts  of  the  authors’  approach  for  informing 
patients  and  their  families  about  the  diagnosis  of  mela- 
noma, and  the  subsequent  relationships  with  them.  Any- 
one engaged  in  medical  practice  will  gain  from  this,  and 
the  patient  handouts  concerning  the  subject  offer  deep, 
meaningful  insight  that  can  be  adapted  for  use  by  any 
melanoma  or  cancer  unit  anywhere. 

The  chapter  on  immunology  and  immunotherapy  by 
Martin  G.  Lewis  is  also  a most  complete  and  up-to-date 
review,  reflecting  considerable  clinical  and  research  ex- 
perience on  the  subject.  Again,  the  figures  and  charts  are 
somewhat  confusing,  but  the  discussion  is  clear  and  im- 
partially presented.  The  final  conclusions  at  the  end  of 
the  chapter,  concerning  the  state  of  the  art  pertaining  to 
immunotherapy,  appear  very  logical  and  offer  some  val- 
uable guidelines  to  nonimmunologists  managing  mela- 
noma. 

The  final  chapter,  on  the  care  of  the  melanoma  pa- 
tient and  of  the  dying,  emphasizes  a comprehensive, 
insightful  and  very  humane  approach  to  this  very  painful 
and  sad  disease.  This  chapter  is  recommended  to  all 
persons,  medical  and  nonmedical,  dealing  with  mela- 
noma. In  particular,  the  book  has  many  sections  that 
appear  highly  valuable  for  relatives  of  patients,  and  even 
for  certain  patients  themselves. 

Weaknesses  of  the  book  include  a considerable  amount 
of  repetition,  shortcomings  of  some  clinical  pictures  and 
confusing  tables.  The  authors  did  not  significantly  dis- 
cuss acral  lentiginous,  genital,  eye  or  amelonotic  mela- 
nomas nor  other  variants  such  as  spindle  cell,  desmo- 
plastic or  balloon  cell  melanomas. 

The  book  is  especially  recommended  for  its  discussions 
on  occult  primary  melanomas,  mechanisms  of  spontane- 
ous regression,  immunology,  metastases,  and  for  its 
warm,  humanistic  approach  to  the  problem  of  melanoma. 
It  is  based  on  common  sense  and  extensive  experience, 
deserving  of  the  highest  recognition. 

D.  A.  LOPEZ,  MD 

Assistant  Professor  of  Medicine  ( Dermatology) 
University  of  California,  San  Diego 
Assistant  Chairman 

Director  of  Training  and  Head,  Dermal  Pathology 
Department  of  Dermatology 
Naval  Regional  Medical  Center 
San  Diego 
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THE  MAKING  OF  A MEDICARE  DOCTOR— John  M Lanham 
MD,  Vantage  Press,  Inc.,  516  West  34th  Street,  New  York,  NY 
(10001),  1977.  88  pages,  $5.95. 

This  well-written  little  book  expresses  the  views  and 
frustrations  of  many  if  not  most  idealistic  and  conscien- 
tious physicians  in  America — perhaps  particularly  in 
rural  America — today.  It  comes  through  rather  as  a 
protest  against  the  way  things  are  going  than  as  a 
definitive  contribution  to  solving  any  of  the  problems. 
One  senses  the  author  has  found  a zestful  personal  solu- 
tion, and  that  writing  this  entertaining  account  of  some 
of  his  personal  experiences  and  observations  was  also 
therapeutic.  The  physician  reader  who  has  been  out  in 
practice  for  a while  will  find  much  with  which  to  em- 
pathize in  this  little  book  and  it  may  make  him  feel 
a little  better,  too.  It  did  this  reviewer. 

MALCOLM  S.  M.  WATTS,  MD 
San  Francisco 

* * # 

CHILD  CARE  IN  GENERAL  PRACTICE— Edited  by  Cyril  Hart, 
MA,  MB,  DLitt,  MRCGP,  General  Practitioner,  Yaxley,  Peter- 
borough. Churchill  Livingstone — Medical  Division  of  Longman,  Inc., 
19  West  44th  St.,  New  York  City  (10036),  1977.  442  pages,  $16.00 
(softbound). 

In  the  British  National  Health  Service  all  primary  care 
of  sick  children  is  provided  by  general  practitioners. 
Well-child  care  is  provided  occasionally  by  general  prac- 
titioners, but  mostly  in  Welfare  (Public  Health)  Clinics. 
The  400  pediatricians  in  the  country  are  hospital-based 
and  see  only  sick  children  referred  to  them.  Most  gen- 
eral practitioners  do  not  have  hospital  privileges.  In  the 
reorganization  of  the  National  Health  Service  in  1975 
primary  care  teams  consisting  of  general  practitioners, 
public  health  and  visiting  nurses,  and  social  workers  are 
intended  to  be  established,  but  this  is  not  yet  frequently 
seen  and  in  the  instances  where  the  concept  is  in  opera- 
tion each  member  seems  to  practice  individually  rather 
than  as  part  of  a team.  Therefore,  one  of  the  biggest 
problems  in  primary  care  in  Britain  is  that  preventive 
pediatrics,  developmental  surveillance  and  the  care  of 
sick  children  is  fragmented  and  uncoordinated,  and 
health  education  is  rudimentary. 

Child  care  represents  about  a fourth  of  a general 
practitioner’s  work  load  and  as  he  is  the  sole  provider 
of  primary  care  for  sick  children  in  the  National  Health 
Service  it  is  appropriate  that  a practical  manual  on  child 
care  in  general  practice  should  be  written  by  general 
practitioners.  Of  the  32  contributors  to  the  book,  29  are 
general  practitioners.  The  book  is  intended  to  supplement 
the  standard  pediatric  textbooks  and  to  emphasize  the 
childhood  diseases  commonly  encountered  in  general 
practice.  Therefore  it  was  disappointing  to  find  that  such 


common  problems  as  obesity,  learning  disorders  and 
behavioral  problems  in  children  received  rather  cursory 
and  simplistic  consideration  with  little  practical  help 
provided  for  the  physician  of  first  contact.  Develop- 
mental screening  was  also  dealt  with  on  a philosophical 
rather  than  practical  level  and  the  important  work  of 
Starte  is  glossed  over  in  one  paragraph.  If,  as  is  stated 
in  the  preface,  the  intent  is  to  produce  a practical  man- 
ual for  workers  in  the  field  of  primary  child  care  then  a 
practical  approach  to  coping  with  these  common  prob- 
lems would  seem  to  be  a necessary  part  of  the  manual. 
Similar  criticisms  apply  to  the  discussions  on  breast- 
feeding and  artificial  feeding,  and  the  eye  is  virtually 
ignored,  yet  50  percent  of  children  in  Britain  with  a 
squint  at  age  7 years  have  not  been  seen  by  any  ophthal- 
mologist. Allergic  problems  other  than  asthma  remain 
either  unrecognized  or  nonexistent  in  the  United  King- 
dom, compared  with  the  15  percent  of  pediatric  contacts 
in  America. 

The  initial  seven  chapters  on  the  organization  of  child 
care  in  Britain  provide  a wealth  of  information  for  stu- 
dents of  the  National  Health  Service  and  incidentally 
show  that  even  after  30  years  of  the  National  Health 
Service  the  infant  mortality  rate  is  not  falling  as  rapidly 
as  in  other  European  countries  and  that  for  older  children 
there  remains  a steep  social  class  gradient  in  mortality 
rates.  The  chapter  “The  Social  Services  and  the  Practice” 
defines  very  clearly  the  lack  of  equality  among  members 
of  the  primary  care  team  but  avoids  the  issue  of  how  to 
achieve  a team  effort. 

The  sections  on  clinical  care  in  acute  illness,  continu- 
ity care  and  essays  in  family  care  contain  many  well- 
written  chapters.  It  is  interesting  to  note  that  throat 
cultures  do  not  play  a part  in  the  management  of  ton- 
sillitis and  that  the  time-wasting  procedure  of  tickling  the 
pharynx  with  a finger  (ouch!)  or  spoon  to  induce  vomit- 
ing in  a child  is  still  recommended.  In  the  chapter  “Care 
of  the  Newborn”  a short  period  of  asphyxia  is  consid- 
ered almost  inevitable  at  birth  and  represents  a rather 
dangerous  approach,  particularly  when  carbohydrate 
metabolism  rather  than  oxygen  is  defined  as  the  means 
of  coping  with  this. 

The  editor,  Dr.  Cyril  Hart,  and  his  contributors  de- 
serve to  be  congratulated  on  developing  this  manual 
which  will  be  of  great  value  to  British  general  practi- 
tioners. For  American  family  physicians  the  book  repre- 
sents an  interesting  comparison  between  entirely  differ- 
ent methods  and  standards  of  child  care. 

DAVID  M.  E.  ALLAN,  MB,  BChir,  FAAP 
Associate  Dean 

University  of  California,  San  Diego 
School  of  Medicine 
La  Jolla,  California 
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Fever  of  Undetermined  Origin — Role  of  Cytomega- 
lovirus and  Epstein-Barr  Virus,  Milan  Fiala,  Satya 
Chatterjee,  Richard  Ellis,  Bruno  Imparato,  Sami 

Bahna,  Andrew  Saxon  (Oct)  263 

Financing,  Health  Care,  see  Food  Insurance 
Finger,  Complication  of  Pollicization  of,  see 
Tennis  Elbow 

[Fingernails],  see  Nails  and  Systemic  Disease 
Food  Insurance  and  Individual  Health  Accounts — 

A New  Approach  to  Health  Care  Financing  (Com- 
mentary), Jay  M.  Davis  (Dec)  518 

[Food]  Poisoning,  see  Scombroid 

From  a Medical  Student: 

Suicide  Among  Medical  Students, 

Lynn  W.  Kitchen  (Nov)  441 


Education,  see  Cost  of  Continuing  Medical 
Efficacy,  see  Computed  Tomography:  Its 
Elbow,  see  Tennis 
Elderly,  see  Lithium  Therapy  in 
Elective  Operations  and  Death  Rate 

(Editorial)  (Dec)  493 

Electroconvulsive  Therapy  (Correspondence),  Esther 
Somerfeld,  Joachim  Haenel, 

George  Wayne  (Oct)  348 

Embolic  Clostridial  Gas  Gangrene,  see  Nontraumatic 
Emergencies,  see  Infectious  Disease 
Emergencies  in  Oncology — Current  Management, 

David  C.  Stolinsky  (Sep)  169 

Endobronchial  Metastases  in  Breast  Carcinoma, 
Allan  N.  Krutchik,  Charles  K.  Tashima,  Aman  U. 

Buzdar,  George  R.  Blumenschein  (Sep)  177 

Endocarditis,  see  Infective 
Endocarditis  Caused  by  Moraxella  kingae,  see 
Infective 

Endomyocarditis,  see  Hypoplastic  Right  Ventricle 
Endoscopy,  see  Nontraumatic  Embolic 
Eosinophilic  Endomyocarditis,  see  Hypoplastic  Right 
Epidural  Blood  Patch — A Safe,  Effective  Treatment 
for  Postlumbar-Puncture  Headaches  (Medical  In- 


formation), Jay  B.  Brodsky  (Jul)  80 

Epitomes  of  Progress: 

Internal  Medicine  (Jul)  49 

General  Surgery  (Aug)  126 

Allergy  (Sep)  225 

Otolaryngology  (Oct)  327 

Nuclear  Medicine  (Nov)  412 


From  Curing  to  Caring  (Editorial)  (Jul)  57 

Future,  see  Computers  in 

G 

Gas  Gangrene,  see  Nontraumatic  Embolic 
General  Surgery,  see  Epitomes 
Glucagonoma  Syndrome  in  a 19-Year-Old  Woman, 
Matthew  C.  Riddle.  Thomas  A.  Golper,  William 
S.  Fletcher,  John  W.  Ensinck, 

Phillip  H.  Smith  (Jul)  68 

[Gonzales  (Nork)  Case],  see  Duty  of  Hospitals 
(Gonzales)  Nork  Case,  see  Lessons  from 

Government  and  Medicine: 

Cumulative  Injury  [Workers’  Compensation], 


Joseph  LaDou  (Sep)  250 

Correspondence,  Arthur  S.  Weissbein  . . . .(Dec)  510 


[Grape  Pickers],  see  Organophosphate  Pesticide 

Graves  Disease,  see  Recurrent 

Growth  Arrest  of  . . . Metastases,  see  Prolonged 

H 

Hand  Deformities,  see  Rheumatoid 

Harbor  General  Hospital,  see  Specialty  Conferences 

Headaches,  Postlumbar-Puncture,  see  Epidural  Blood 

[Healing  Arts],  see  Medicine  in  South  India 

Health  Assessment,  see  Child 

Health  Care,  see  Needed  Next  Step 

Health  Care  Costs,  see  Another  Perspective 
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Health  Care  Costs,  see  Perspective  on 

Health  Care  Delivery: 

Cardiopulmonary  Resuscitation:  Impact  on  Hospital 
Mortality — A Ten-Year  Study, 

Richard  L.  Coskey  (Dec)  511 


Health  Care  Financing,  see  Food  Insurance 
Health  7'hrough  Health  Care,  see  On  Assuring 
Heart  Disease,  see  Predictive  Study  of  Congenital 
Hemangioma  of  the  Liver,  see  Cavernous 
Hematuria,  see  Speed 

Hepatic  Injury  Due  to  Acetaminophen  or  Salicylates 


(Editorial),  William  E.  Seaman  (Aug)  136 

Hepatotoxicity,  see  Analgesic 

Herpes  Zoster,  James  B.  Reuler  (Dec)  465 

Hidden  Spinal  Malformations  (Editorial), 

Kenneth  Till  (Dec)  495 

Hodgkin  Disease,  see 

Acute  Myelomonocytic  Leukemia 
Hormones,  see  Serum  Thyroid 


Hospices  for  Terminally  111  Patients — The  California 
Experience  (Information),  Murray  Klutch  .(Jul)  82 

Editorial  (Jul)  57 

Hospital  Mortality,  see 

Cardiopulmonary  Resuscitation 
Hospitals  . . . Quality  of  Patient  Care,  see  Duty 
Hypercalcemic  Disorders,  see 
On  the  Genesis  of  Clinical 
Hypercalcemic  Disorders,  see 

Pathophysiology  and  Clinical  Aspects 
[Hyperglycemia],  see  Case  for  Control  in  Diabetes 
Hyperglycemia  in  Diabetic  Vascular  Disease,  see 
Role 

[Hyperparathyroidism],  see 

Pathophysiology  . . . Hypercalcemic  Disorders 
[Hypervitaminosis],  see  Vitamin  A and  Cirrhosis 
Hypoplastic  Right  Ventricle  With  Eosinophilic  En- 
domyocarditis  and  Patent  Foramen  Ovale, 

James  W.  Smith  (Jul)  64 

Hypoventilation  Syndrome,  see  Obesity- 
Hysteria  By  Any  Other  Name  (Correspondence), 

Julius  Bauer  (Aug)  148 

Author's  Reply,  James  R.  Morrison  (Aug)  148 

I 

Idiopathic  Acute  Interstitial  Nephritis,  Mark  L. 

Graber,  Martin  G.  Cogan,  David  G.  Connor  (Jul)  72 
Impedance  Plethysmography,  see  Occlusive 

In  the  Forefront: 

Child  Health  Assessment  and  Screening  Using  a 
Volunteer  Staff,  James  H.  Nelson,  Carl  E.  Strace- 
ner,  Constance  Gannon  (Sep)  243 


Index  Finger,  Pollicization  of,  see  Tennis  Elbow 
India,  see  Medicine  in  South 
Individual  Health  Accounts,  see  Food  Insurance 
Infection,  see  Urinary  Tract 
Infection,  Urinary,  see  Bedside  Diagnosis 
[Infectious  Diseases],  see  Plague  in  San  Diego 
Infectious  Disease  Emergencies — The  Clostridial 
Syndromes  (UC,  Los  Angeles,  and  Harbor  Gen- 
eral Hospital  Teaching  Conference), 


Moderator:  David  K.  Henderson (Aug)  101 

Botulism,  David  K.  Henderson (Aug)  101 

Tetanus,  David  B.  Tillman  (Aug)  107 

Respiratory  Care  of  Tetanus  and  Botulism, 

Herbert  H.  Webb (Aug)  109 


Correspondence,  David  D.  Alfery, 


L.  Andrew  Rauscher  (Dec)  508 

Reply,  Herbert  H.  Webb  (Dec)  508 

Skin  and  Soft  Tissue  Infections, 

Phillip  J.  Raimondi  (Aug)  114 

Therapy  of  Clostridial  Myonecrosis, 

Arthur  J.  Schwartz  (Aug)  118 

Summary,  David  K.  Henderson  (Aug)  119 

Editorial,  Harry  N.  Beaty (Aug)  134 

Infective  Endocarditis  and  the  Cardiac  Conducting 
System  (Clinical  Notes  in  Diagnostic  Cardiology), 
Nigel  K.  Roberts,  John  S.  Child, 

William  R.  Cabeen,  Jr (Sep)  254 

Infective  Endocarditis  Caused  by  Moraxella  kingae, 

Anoush  Miridjanian,  Don  Berrett (Oct)  344 

Inflammatory  Bowel  Disease  Among  College  Stu- 
dents, Armand  P.  Gelpi  (Nov)  369 


Information: 

(See  also  Medical  Information) 

Hospices  for  Terminally  III  Patients — The  Califor- 
nia Experience,  Murray  Klutch  (Jul)  82 

Understanding  Physicians’  Rights  and  Liabilities 
Under  the  California  Medical  Practice  Act, 

Samuel  E.  Spital  (Nov)  456 


Injuries,  see  Shotgun 
Injury,  see  Cumulative 
Injury,  see  Hepatic 
Injury,  Brain,  see  Cellular  Basis 
Insurance,  see  Food 

[Insurance  Systems,  Workers’  Compensation],  see 
Cumulative  Injury 

Intensive  Care  Units,  see  Chest  Radiography 
Interstitial  Nephritis,  see  Idiopathic  Acute 
Internal  Medicine,  see  Epitomes 
Ischemic  Brain  Injury,  see  Cellular  Basis 

K 

[Kern  County,  California],  see 
Tempest  from  Tehachapi 
Kidney,  see  Uric  Acid 
Kidney  in  Multiple  Myeloma,  The 

(Medical  Staff  Conference)  (Jul)  41 

L 

Laetrile:  Riding  on  Something  Else’s  Coattails 


(Commentary),  Albert  E.  Gunn  (Jul)  80 

Legionnaires’  Disease 

(Medical  Staff  Conference)  (Dec)  480 

Lessons  from  the  Nork  (Gonzales)  Case 

(Editorial)  (Nov)  423 

Leukemia,  see  Acute  Myelomonocytic 


Leukemia,  see  Oat  Cel!  Carcinoma  Mimicking 
Leukemia,  see  Remission  of  Acute  Myelogenous 
Liabilities  Under  the  California  Medical  Practice 
Act,  see  Understanding 

Lithium  Therapy  in  the  Elderly  (Correspondence), 

Rein  Tideiksaar  (Aug)  147 

Lithium  Treatment  [in  Pregnancy]  (June  1978,  pp 
488-498) — A Correction  (Correspondence), 

Michael  D.  Goldfield (Aug)  147 

Author’s  Reply,  James  H.  Shore (Aug)  148 

Liver,  see  Cavernous  Hemangioma 
L-Thyroxine,  see  Serum  Thyroid  Hormones 
Lumbar-Puncture  Headaches,  Post,  see 
Epidural  Blood 
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Macroglobulinemia,  Waldenstrom,  see 
Remission  . . . Leukemia 
Malformations,  see  Hidden  Spinal 
Management  of  Rheumatoid  Arthritis,  see 
Conservative 

Management  of  Tetanus  (Correspondence),  David 


D.  Alfery,  L..  Andrew  Rauscher (Dec)  508 

Reply,  Herbert  H.  Webb (Dec)  508 

Marathon  Runners  with  Cardiovascular  Disease 
(Correspondence),  Jo  Ann  Schroeder, 

John  O.  Wagner  (Sep)  241 

Medical  Education,  see  Cost  of  Continuing 
Medical  Ethics  and  Contemporary  Needs 

(Editorial)  (Aug)  133 


Medical  Information: 

Epidural  Blood  Patch — A Safe,  Effective  Treatment 


for  Postlumbar-Puncture  Headaches, 

Jay  B.  Brodsky (Jul)  80 

Analgesic  Hepatotoxicity,  Richard  R.  Babb  .(Aug)  164 
Editorial,  William  E.  Seaman  (Aug)  136 


Serum  Thyroid  Hormones  in  Patients  on  Replace- 
ment or  Suppressive  Doses  of  L-Thyroxine, 

Sidney  Rosenblatt,  Jerome  M.  Hershman  .(Aug)  165 
Nails  and  Systemic  Disease,  Martin  A.  Shearn  (Oct)  358 

Editorial,  William  Bennett  Bean  (Oct)  332 

Tempest  From  Tehachapi  Takes  Toll  or  Coccidioi- 
des  Conveyed  Aloft  and  Afar,  [Kern  County,  CA], 
Demosthenes  Pappagianis,  Hans  Einstein  .(Dec)  527 


Medical  Intervention,  see 

Aneurysm  of  Cardiac  Ventricle 
Medical  Practice  Act,  see 

Understanding  Physicians’  Rights 

Medical  Progress: 

Case  for  Control  in  Diabetes  Mellitus, 


Mayer  B.  Davidson (Sep)  193 

Editorial,  Rachmiel  Levine (Sep)  231 

Pathophysiology  and  Clinical  Aspects  of  Hypercal- 

cemic  Disorders,  David  B.  N.  Lee,  Edward  T. 

Zawada,  Charles  R.  Kleeman (Oct)  278 

Editorial,  Shaul  G.  Massry, 

David  A.  Goldstein  (Oct)  333 

Correction  (Nov)  423 

Obesity-Hypoventilation  Syndrome,  Edward  J.  Mor- 
gan, Clifford  W.  Zwillich  (Nov)  387 

Editorial,  Eugene  D.  Robin  (Nov)  419 


Medical  Staff  Conferences: 

Kidney  in  Multiple  Myeloma,  Chief  Discussant: 

James  Naughton (Jul)  41 

Conservative  Management  of  Rheumatoid  Arthritis, 

Chief  Discussant:  Kenneth  H.  Fye  (Aug)  121 

Paget  Disease  of  the  Bone,  Chief  Discussant: 

Steven  Harris (Sep)  210 

Drug  Fever,  Chief  Discussant: 

Lawrence  M.  Tierney,  Jr (Oct)  321 

Uric  Acid,  Diuretics  and  the  Kidney,  Chief  Discuss- 
ant: David  G.  Warnock  (Nov)  407 

Legionnaires’  Disease,  Chief  Discussant: 

Barbara  Kirby  (Dec)  480 


Medical  Staffs,  see  Duty  of  Hospitals 
Medical  Students,  see  Suicide  Among 


Medicine,  see  Radiology  and  Algorithmic  Approach 
Medicine,  Clinical,  Advances  in,  see  Epitomes 

Medicine  in  Perspective: 


Medicine  in  South  India, 

Malcolm  M.  McHenry  (Oct)  349 

Editorial  (Oct)  331 


Medicine  in  South  India  (Medicine  in  Perspective), 

Malcolm  M.  McHenry  (Oct)  349 

Editorial  (Oct)  331 

Memorial,  see  Unique  and  Useful 
Metastases,  see  Endobronchial 
Miliary  Tuberculosis,  see  Pancreatitis 


Mitral  Valve  Prolapse  Complicated  by  Ruptured 
Chordae  Tendineae  (Clinical  Notes  in  Diagnostic 
Cardiology),  John  S.  Child,  William  R.  Cabeen, 

Jr.,  Nigel  K.  Roberts (Aug)  160 

Moraxella  kingae,  see  Infective  Endocarditis 
Mortality,  Hospital,  see 

Cardiopulmonary  Resuscitation 
Myelogenous  Leukemia,  see  Remission  of  Acute 
Myeloma,  Multiple,  see  Kidney  in 
Myelomonocytic  Leukemia,  see  Acute 
Myonecrosis,  Clostridial,  see 
Infectious  Disease  Emergencies 

N 

Nails  and  Systemic  Disease  (Medical  Information), 


Martin  A.  Shearn  (Oct)  358 

Editorial,  William  Bennett  Bean  (Oct)  332 


Nail-Watcher,  see  Some  Musings  of  an  Aging 
Naval  Regional  Medical  Center,  San  Diego,  see 
Specialty  Conferences 

Needed  Next  Step  in  Health  Care — A Lesson  from 

Nature?  (Editorial)  (Nov)  418 

[Neoplasia],  see 

Pathophysiology  of  Hypercalcemic  Disorders 
[Neoplasia,  Complications  of],  see 
Emergencies  in  Oncology 
Nephritis,  see  Idiopathic  Acute 
Neuralgia,  Trigeminal,  see 

Percutaneous  Radio-Frequency 
Neutropenia  and  Rheumatoid  Arthritis,  H.  Paul 
Hirshman,  David  J.  Schurman, 

Andrei  Calin  (Sept)  235 

Nontraumatic  Embolic  Clostridial  Gas  Gangrene — 
Involvement  of  an  Extremity  Associated  With 
Endoscopy,  Alan  A.  Halpern,  Robert  M.  Jameson, 
Donald  A.  Nagel,  David  J.  Schurman  . . . .(Aug)  141 
[Nork  (Gonzales)  Case],  see  Duty  of  Hospitals 
Nork  (Gonzales)  Case,  see  Lessons  from 
Nuclear  Medicine,  see  Epitomes 

O 

Oat  Cell  Carcinoma  Mimicking  Acute  Leukemia, 


Raymond  Taetle,  Herbert  Wohl  (Dec)  497 

Obesity-Hypoventilation  Syndrome,  The  (Medical 
Progress),  Edward  J.  Morgan, 

Clifford  W.  Zwillich  (Nov)  367 

Editorial,  Eugene  D.  Robin  (Nov)  419 

Occlusive  Impedance  Plethysmography — A nonin- 
vasive  method  of  diagnosis  of  proximal  deep  vein 
thrombosis.  Pearl  T.  C.  Y.  Toy, 

Stanley  L.  Schrier  (Aug)  89 


[Occupational  Medicine],  see  Cumulative  Injury 
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Of  Sleep  and  Seals  and  Many  Things:  Pickwickians 
— 1978  (Editorial),  Eugene  D.  Robin  . . . .(Nov)  419 
On  Assuring  Health  Through  Health  Care 

(Editorial)  (Dec)  494 

On  the  Genesis  of  the  Clinical  Manifestations  of 
Hypercalcemic  Disorders  (Editorial),  Shaul  G. 

Massry,  David  A.  Goldstein  (Oct)  333 

Correction  (Nov)  423 

Oncology,  see  Emergencies  in 

Organophosphate  Pesticide  Poisoning,  Stuart  A. 

Peoples,  Keith  T.  Maddy (Oct)  273 

[Osteoporosis],  see  Paget  Disease 
Otolaryngology,  see  Epitomes 

P 

Paget  Disease  of  the  Bone 

(Medical  Staff  Conference)  (Sep)  210 

Pancreatitis  as  the  Presenting  Manifestation  of  Mili- 
ary Tuberculosis,  James  L.  Rushing,  Carol  J. 

Hanna,  Paul  A.  Selecky (Nov)  432 

Papillary  Thyroid  Carcinoma,  see  Prolonged  Growth 
Patent  Foramen  Ovale,  see 
Hypoplastic  Right  Ventricle 
Pathophysiology  and  Clinical  Aspects  of  Hypercal- 
cemic Disorders  (Medical  Progress),  David  B.  N. 

Lee,  Edward  T.  Zawada, 

Charles  R.  Kleeman  (Oct)  278 

Editorial,  Shaul  G.  Massry, 

David  A.  Goldstein  (Oct)  333 

Correction  (Nov)  423 

Patient  Care,  Quality  of,  see  Duty  of  Hospitals 
Percutaneous  Radio-Frequency  Rhizotomy  in  the 
Treatment  of  Trigeminal  Neuralgia,  Gerald  D. 

Silverberg,  Richard  H.  Britt  (Aug)  97 

Perspective  on  Health  Care  Costs 

(Editorial)  (Sep)  233 

Perspective  on  Health  Care  Costs,  see  Another 
Pesticide  Poisoning,  see  Organophosphate 
[Phosalone  (Zolone®)],  see 

Organophosphate  Pesticide  Poisoning 
Physical  Child  Abuse — A Review  of  All  Cases  Seen 
at  Sacramento  Medical  Center  in  1975,  Don  R. 


Gray,  David  R.  Leaverton  (Dec)  461 

Editorial,  Moses  Grossman  (Dec)  493 


Pickwickians,  see  Of  Sleep  and  Seals 
Plague  in  San  Diego  (UC,  San  Diego,  University  of 
California  Medical  Center,  Childrens  Hospital 
and  Health  Center,  San  Diego,  and  the  Depart- 
ment of  Public  Health,  County  of  San  Diego, 
Specialty  Conference),  Participants:  James  D. 
Connor,  Roger  A.  Williams,  Muriel  A.  Thomp- 


son, Michele  Ginsberg,  Sandra  Daley  . . . .(Nov)  394 
Editorial,  Joseph  E.  Johnson  III  (Nov)  421 


Plethysmography,  see  Occlusive  Impedance 
Pneumonia,  see  Staphylococcal 
Poisoning,  see  Organophosphate  Pesticide 
Poisoning,  see  Scombroid 

Pollicization  of  the  Index  Finger,  see  Tennis  Elbow 
Postlumbar-Puncture  Headaches,  see  Epidural  Blood 
Predictive  Study  of  Congenital  Heart  Disease  and 

Need  for  Care,  Nigel  Roberts  ( Jul ) 19 

Prednisone,  see  Cavernous  Hemangioma 
[Pregnancy,  Lithium  Dosage  in],  see 
Lithium  Treatment — A Correction 
Prevalence  of  Amebiasis  (Correspondence), 

Claude  O.  Burdick  (Jul)  77 

Correspondence,  Edward  K.  Marked,  Patricia  M. 

Quinn,  Ruby  Kuritsubo  (Sep)  241 

Dr.  Burdick  Replies  (Dec)  509 


Primary  Cancer,  see  Unifocal  Bone 
Progression  of  Diabetic  Vascular  Disease,  see 
Role  of  Hyperglycemia 
Prolapse,  see  Mitral  Valve 

Prolonged  Growth  Arrest  of  Pulmonary  Metastases 
in  Papillary  Thyroid  Carcinoma,  Herbert  Y.  Kres- 
sel,  Gordon  Gamsu,  L.  Gabriel  Kalifa, 

W.  Richard  Webb  (Nov)  424 

Proposed  CMA  Constitutional  Amendment  .(Nov)  451 
(Dec)  Annual  Session  Program  page  21 
Proximal  Deep  Vein  Thrombosis,  see 
Occlusive  Impedance 
Psychiatry,  see  Epitomes 

Psychiatry  and  Psychotherapy — Ts  a Divorce  Immi- 


nent? (Commentary), 

Claude  T.  H.  Friedmann  (Aug)  156 

Correspondence,  Mark  I.  Klein  (Nov)  439 

Psychotherapy,  see  Psychiatry 


Public  Health,  Department  of,  San  Diego  County, 
see  Specialty  Conferences 
Pulmonary  Metastases,  see  Prolonged  Growth 
Pulmonary  Tuberculosis,  see  Bovine 


Q 

Quality  of  Patient  Care,  see  Duty  of  Hospitals 

R 

Radiation-Induced  Disease  of  the  Carotid  Artery, 
Ronald  L.  Eisenberg,  Marcus  W.  Hedgcock, 

William  M.  Wara,  R.  Brooke  Jeffrey  ....(Dec)  500 
Radiography,  see  Chest 

Radio-Frequency  Rhizotomy  . . . Trigeminal  Neu- 
ralgia, see  Percutaneous 

[Radioiodine  Therapy],  see  Recurrent  Graves  Disease 
Radiology  and  the  Algorithmic  Approach  to  Medi- 
cine (Special  Editorial), 

Alexander  R.  Margulis  (Jul)  58 

Recognition  of  the  Wenckebach  Phenomenon  (Clini- 
cal Notes  in  Diagnostic  Cardiology),  William  R. 
Cabeen,  Jr.,  Nigel  K.  Roberts, 

John  S.  Child  (Dec)  521 

Recurrent  Graves  Disease  Spanning  24  Years, 

Jeffrey  J.  Abrams,  Jeffrey  A.  Sandler  . . . .(Dec)  504 
Remission  of  Acute  Myelogenous  Leukemia  Compli- 
cating Waldenstrom  Macroglobulinemia,  Marc  K. 
Effron,  James  Rosenbaum, 

Peter  L.  Greenberg  (Oct)  337 

Removal  of  an  Apical  Aneurysm  (Correspondence), 

W.  Allan  Edmiston  (Oct)  348 

[Reporting  Child  Abuse],  see  Physical  Child  Abuse 
[Respiratory  Diseases],  see  Legionnaires’  Disease 
Resuscitation,  see  Cardiopulmonary 
Rheumatoid  Arthritis,  see  Conservative  Management 
Rheumatoid  Arthritis,  see  Neutropenia 
Rheumatoid  Hand  Deformities:  Pathophysiology  and 
Treatment,  David  B.  Apfelberg,  Morton  R.  Maser, 
Harvey  Lash,  Ronald  L.  Kaye,  Melvin  C.  Britton, 

Arthur  Bobrove  (Oct)  267 

Rhizotomy,  see  Percutaneous  Radio-Frequency 
Rights  and  Liabilities,  see  Understanding  Physicians’ 

Role  of  Hyperglycemia  in  the  Progression  of  Dia- 
betic Vascular  Disease  (Editorial), 

Rachmiel  Levine  (Sep)  231 

Runners,  see  Marathon 

Ruptured  Chordae  Tendineae,  see  Mitral  Valve 
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Sacramento  Medical  Center,  see 
Physical  Child  Abuse 
Salicylates,  see  Hepatic  Injury 

San  Francisco  General  Hospital,  see  Trauma  Rounds 
[Scanners],  see  Computed  Tomography 
Scintigraphy,  see  Unifocal  Bone 
Scombroid  Poisoning — Report  of  an  Outbreak,  Peter 
A.  Lerke,  S.  Benson  Werner,  Stephen  L.  Taylor, 

Linda  S.  Guthertz  (Nov)  381 

Screening,  see  Child  Health 

Serum  Glutamic  Oxaloacetic  Transaminase  Values, 
see  Exercise  and 

Serum  Thyroid  Hormones  in  Patients  on  Replace- 
ment or  Suppressive  Doses  of  L-Thyroxine  (Medi- 
cal Information),  Sidney  Rosenblatt, 

Jerome  M.  Hershman  (Aug)  165 

Sex  Education  for  Teenagers  (Correspondence), 

E.  R.  W.  Fox  (Nov)  438 

SGOT  Values,  see  Exercise  and 
Shotgun  Ballistics  and  Shotgun  Injuries  (Trauma 
Rounds — San  Francisco  General  Hospital),  Chief 

Discussant:  James  M,  Wilson (Aug)  149 

Correspondence  [Correction]: 

Spencer  L.  Kulick  (Nov)  437 

John  J.  Morgan  (Nov)  437 

Reply,  James  M.  Wilson  (Nov)  437 

Sick  Sinus  Syndrome,  see  Syncope 
‘Sign’  of  Inflation  [Swallowed  Coins]  (Correspond- 
ence), Garry  Roghair  ( Jul ) 79 

Sinus  Syndrome,  see  Syncope  and  the  Sick 
Skin  Infections,  see  Infectious  Disease  Emergencies 
[Sleep  Apnea  Syndrome],  see 
Obesity -Hypoventilation 
Soft  Tissue  Infections,  see 

Infectious  Disease  Emergencies 
Some  Musings  of  an  Aging  Nail-Watcher  (Editorial), 
William  Bennett  Bean (Oct)  332 

Special  Articles: 

Duty  of  Hospitals  and  Hospital  Medical  Staffs  to 
Regulate  the  Quality  of  Patient  Care, 


B.  Abbott  Goldberg  (Nov)  443 

Editorial:  Lessons  From  the 

Nork  (Gonzales)  Case  (Nov)  423 


Specialty  Conferences: 

Aneurysm  of  the  Cardiac  Ventricle — Its  Manage- 
ment by  Medical  and  Surgical  Intervention  (UC, 

Los  Angeles,  Department  of  Medicine,  Interde- 
partmental Clinical  Case  Conference),  Modera- 
tor: Harold  J.  C.  Swan;  Discussants:  Peter  T. 
Magnusson,  Neil  A.  Buchbinder,  Jack  M.  Matloff, 

Richard  J.  Gray  (Jul)  26 

Editorial,  William  W.  Parmley  (Jul)  57 

Infectious  Disease  Emergencies — The  Clostridial 
Syndromes  (UC,  Los  Angeles,  and  Harbor  Gen- 
eral Hospital  Teaching  Conference),  Moderator: 

David  K.  Henderson  (Aug)  101 

Botulism,  David  K.  Henderson (Aug)  101 

Tetanus,  David  B.  Tillman  (Aug)  107 

Respiratory  Care  of  Tetanus  and  Botulism, 

Herbert  H.  Webb  (Aug)  109 

Correspondence,  David  D.  Alfery, 

L.  Andrew  Rauscher  (Dec)  508 

Reply,  Herbert  H.  Webb  (Dec)  508 

Skin  and  Soft  Tissue  Infections, 

Phillip  J.  Raimondi  (Aug)  114 


Therapy  of  Clostridial  Myonecrosis, 


Arthur  J.  Schwartz (Aug)  118 

Summary,  David  K.  Henderson  (Aug)  119 

Editorial,  Harry  N.  Beaty (Aug)  134 


Staphylococcal  Pneumonia  (UC,  San  Diego,  Uni- 
versity of  California  Medical  Center  and  Naval 
Regional  Medical  Center,  San  Diego,  Interdepart- 
mental Pediatric  Conference),  Participants:  Tim- 
othy G,  Canty,  Philip  Gosciencki,  David  Edwards, 

Sandra  Daley,  William  L.  Nyhan  (Sep)  201 

Plague  in  San  Diego  (UC,  San  Diego,  University  of 
California  Medical  Center,  Childrens  Hospital  and 
Health  Center,  San  Diego,  and  the  Department  of 
Public  Health,  County  of  San  Diego,  Interdepart- 
mental Conference),  Participants:  James  D.  Con- 
nor, Roger  A.  Williams,  Muriel  A.  Thompson, 


Michele  Ginsburg,  Sandra  Daley (Nov)  394 

Editorial,  Joseph  E.  Johnson  III  (Nov)  421 


Spinal  Dysraphism — An  Interdisciplinary  Diagnostic 
Approach  (UC,  San  Diego,  and  University  of 
California  Medical  Center,  San  Diego,  Interde- 
partmental Conference),  Participants:  Hector  E. 


James,  William  L.  Nyhan  (Dec)  475 

Editorial,  Kenneth  Till  (Dec)  495 


‘Speed’  and  Hematuria  (Correspondence), 

Bruce  Franklin  (Nov)  440 


Spinal  Dysraphism — An  Interdisciplinary  Diagnostic 
Approach  (UC,  San  Diego,  and  UC  Medical  Cen- 
ter, San  Diego,  Interdepartmental  Conference), 
Participants:  Hector  E.  James, 


William  L.  Nyhan  (Dec)  475 

Editorial,  Kenneth  Till  (Dec)  495 


Spinal  Malformations,  see  Hidden 
Splenectomy,  see 

Acute  Myelomonocytic  Leukemia  Following 
[Stanford  University],  see 
Inflammatory  Bowel  Disease 
Staphylococcal  Pneumonia  (UC,  San  Diego,  Univer- 
sity of  California  Medical  Center,  San  Diego,  and 
Naval  Regional  Medical  Center,  San  Diego,  Spe- 
cialty Conference),  Participants:  Timothy  G. 
Canty,  Philip  Goscienski,  David  Edwards,  Sandra 

Daley,  William  L.  Nyhan  (Sep)  201 

Students,  College,  see  Inflammatory  Bowel  Disease 

Students,  Medical,  see  Suicide  Among 

Suicide  Among  Medical  Students  (From  a Medical 

Student),  Lynn  W.  Kitchen  (Nov)  441 

Surgery,  General,  see  Epitomes 
Surgical  Intervention,  see 

Aneurysm  of  Cardiac  Ventricle 
Surgical  Operations,  see  Elective 
Syncope  and  the  Sick  Sinus  Syndrome  (Clinical 
Notes  in  Diagnostic  Cardiology),  William  R. 
Cabeen,  Jr.,  Nigel  K.  Roberts, 

John  S.  Child  (Nov)  452 

Syndrome,  see  Clostridial 
Syndrome,  see  G lucagonoma 
Syndrome,  see  Obesity-Hypoventilation 
Syndrome,  Sick  Sinus,  see  Syncope 
Syndrome,  Clostridial,  see 

Infectious  Disease  Emergencies 
Systemic  Disease,  see  Nails  and 

T 

Teenagers,  see  Sex  Education  for 
Tehachapi,  see  Tempest  from 
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Tempest  from  Tehachapi  Takes  Toll  or  Coccidioides 
Conveyed  Aloft  and  Afar  [Kern  County,  CA] 
(Medical  Information),  Demosthenes  Pappagianis, 

Hans  Einstein  (Dec)  527 

Tennis  Elbow  as  a Complication  of  Pollicization  of 
the  Index  Finger,  Shigemasa  Sawada, 

Kenneth  H.  Fye  (Aug)  144 

Terminally  111  Patients,  see  Hospices 
Tetanus,  see  Infectious  Disease  Emergencies 
Tetanus,  see  Management 

Thrombosis,  Deep  Vein,  see  Occlusive  Impedance 
Thyroid  Carcinoma,  see  Prolonged  Growth 
Thyroid  Hormones  . . . L-Thyroxine,  see  Serum 
L-Thyroxine,  see  Serum  Thyroid  Hormones 
[Tic  Douloureaux],  see 

Percutaneous  Radio-Frequency  Rhizotomy 
Tomography,  see  Computed 
[Torak®  (Dialifor)],  see 

Organophosphate  Pesticide  Poisoning 
Tour  Difficulties,  see  Charter 

Trauma  Rounds: 

Shotgun  Ballistics  and  Shotgun  Injuries,  Chief  Dis- 


cussant: James  M.  Wilson (Aug)  149 

Correspondence  [Correction]: 

Spencer  L.  Kulick  (Nov)  437 

John  J.  Morgan  (Nov)  437 

Reply,  James  M.  Wilson (Nov)  437 


Trigeminal  Neuralgia,  see 

Percutaneous  Radio-Frequency 
Tuberculosis,  see  Bovine  Pulmonary 
Tuberculosis,  Miliary,  see  Pancreatitis 
[Tuna  Fish]  Poisoning,  see  Scombroid 

U 

UC,  Los  Angeles,  see  Specialty  Conferences 
UC,  San  Diego,  Medical  Center,  see 
Specialty  Conferences 

UC,  San  Francisco,  see  Medical  Staff  Conferences 
UC,  San  Francisco,  see  Trauma  Rounds 
Understanding  Physicians’  Rights  and  Liabilities 
Under  the  California  Medical  Practice  Act  (In- 
formation), Samuel  E.  Spital  (Nov)  456 

Unifocal  Bone  Findings  by  Scintigraphy  in  Patients 
With  Known  Primary  Cancer — Clinical  Signifi- 


cance. Allan  H.  Rappaport,  Paul  B.  Hoffer, 


Harry  K.  Genant  (Sep)  188 

Unique  and  Useful  Memorial,  A 

(Editorial)  (Sep)  231 

Uric  Acid,  Diuretics  and  the  Kidney 

(Medical  Staff  Conference)  (Nov)  407 

Urinary  Infection,  see  Bedside  Diagnosis 
Urinary  Tract  Infection/Vaginitis  Protocol— Use  in 

a Walk-in  Clinic,  John  E.  Conte,  Jr (Sep)  181 

Editorial,  Sheldon  Greenfield  (Sep)  230 


V 

Vaginitis  Protocol,  see  Urinary  Tract  Infection 
Valve  Prolapse,  see  Mitral 
Vascular  Disease,  Diabetic,  see 
Role  of  Hyperglycemia 
Vein  Thrombosis,  see 

Occlusive  Impedance  Plethysmography 
Ventricle,  see  Aneurysm  of  the  Cardiac 
Ventricle  . . . With  Eosinophilic  Endomyocarditis, 


see  Hypoplastic  Right 
Ventricular  Aneurysms  (Editorial), 

William  W.  Parmley  (Jul)  57 

Virus,  see  Fever  of  Undetermined  Origin 
[Virus  Infection],  see  Herpes  Zoster 
Vitamin  A and  Cirrhosis  (Correspondence), 

Richard  P.  Huemer  (Jul)  78 

Reply,  Richard  R.  Babb  (Jul)  79 

Vitamins,  see  Concerning 

Volunteer  Staff,  see  Child  Health  Assessment 


W 

Waldenstrom  Macroglobulinemia,  see 

Remission  of  Acute  Myelogenous  Leukemia 
Walk-in  Clinic,  see  Urinary  Tract  Infection 
Wenckebach  Phenomenon,  see  Recognition 
Where  Is  Mandatory  CME  Taking  Us? 

(Editorial)  (Jul)  61 

Woman,  see  G lucagonoma  Syndrome  in 
[Workers],  see  Organophosphate  Pesticide 
[Workers’  Compensation],  see  Cumulative  Injury 

Z 

[Zolone®  (Phosalone)],  see 

Organophaphate  Pesticide  Poisoning 
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108TH  ANNUAL  SESSION 
CALIFORNIA  MEDICAL  ASSOCIATION 


LOS  ANGELES  BONAVENTURE  • FIFTH  & FIGUEROA 


Friday,  March  9 

Eight  scientific  and  educational  sessions  include: 
Seminars  in  Family  Medicine;  Anesthesia  and  the 
Cardiac  Surgical  Patient;  Dying;  Clinical  Pediatrics; 
Adolescent  Medicine;  Stroke,  and  Clinical  Obstetrics 
and  Gynecology.  The  California  Society  of  Internal 
Medicine  cosponsors  a 2-day  program  (Friday  and 
Saturday)  on  socioeconomic,  as  well  as  clinical, 
topics  relating  to  internists. 

Saturday,  March  10 

A full  schedule  of  outstanding  conferences  is  slated. 
Among  the  topics  are:  Is  There  Life  After  Medical 
School,  Asthma  1979,  Iatrogenic  Drugs,  Imaging 
Modalities  and  Techniques,  Rational  Blood  Infusion 
Therapy,  Thyroid  Cancer,  The  Paralyzed  Face  and 
Current  Topics  in  Public  Health  and  Psychiatry.  The 
House  of  Delegates  and  exhibits  open. 

Sunday,  March  11 

Offers  a choice  of  ten  programs — Acute  and  Chronic 
Pain  Control,  Diagnosis  and  Management  of  Myo- 
fascial Pain,  Update  on  Psychiatry,  New  Ideas  in 
Urology  and  Related  Matters,  Expanding  Dimensions 
in  Plastic  Surgery,  Glaucoma  Update,  Drug  Abuse: 
Distorter  of  Disease,  Malignant  Melanoma,  Update  on 
Coma  and  Diagnosis  and  Management  of  Seizure 
Disorder. 


M onday,  March  12 

Social  problems  are  addressed  at  courses  on  VD, 
abortion,  holistic  and  humanistic  medicine  and  impair- 
ment among  physicians.  Nuclear  Medicine  and  Chest 
Diseases  present  a session  on  venous  thrombosis 
and  pulmonary  embolism.  Other  programs  on  the 
agenda  are  CME  Accreditation  in  California,  Gov- 
ernment and  Medicine,  and  a Q&A  session  called 
“Dialogue.”  House  of  Delegates  reconvenes.  Auxiliary 
Convention  begins. 

Tuesday  & Wednesday 

House  of  Delegates  continues. 

Information 

Plan  to  visit  the  exhibits  and  the  CMA  Service  Center 
Exhibition  Hall  • 9 a.m.  to  5 p.m.  • Saturday-Monday 
General  registration — Exhibition  Hall  Lobby 
7:30  a.m.  to  5 p.m.  • Friday-Monday 

All  scientific  and  educational  programs  are 
acceptable  for  Category  I Credit  in  the 
CMA  Certification  Program 

For  further  information: 

CMA  Annual  Session,  731  Market  Street 
San  Francisco  94103  • (415)  777-2000 


LOS  ANGELES 


MARCH  9-14, 1979 
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